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(54) LHfiographic printing plate precursor 

(57) A lithographic printing plate precursor is 

disclosed, comprising a hydrophiiic support having 
thereon a heat^sensitive layer containing either a 
nnicrocapsule containing a compound having a functional 
group capable of reacting by heat or a fine particulate 
polymer, wherein (1) when the heat-sensitive layer 
contains a fine particulate polymer, the fine 
particulate polymer may be a fine particulate polymer 
capable of combining or incapable of combining by heat 
used for the image formation and the fine particulate 



polymer has a functional group capable of reacting vtnth 
a functional group present In another fine particulate 
polymer or with a functional group present in another 
component in the heat-sensitive layer, or (2) when the 
heat-sensitive layer contains a microcapsule containing 
a compound having a functional group capable of 
reacting by heat, the microcapsule may be a 
microcapsule having an outer wall capable of rupturing 
or incapable of rupturing by heat used for the image 
formation and a light-to-heat converting material is 
contained in the heat-sensitive layer or in a layer 
adjacent thereto. 
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FIELD OF THE INVENTION 

[0001] The present invention relates to a negative lithographic printing plate precursor comprising a support 
having a hydrophiiic surface, and a hydrophilic image-forming layer. More specifically, the present Invention 
relates to a lithographic printing plate precursor capable of plate-making by scan exposure based on digital signals, 
ensuring high sensitivity and long press life, and providing a printed matter free of residual color and staining. 

BACKGROUND OF THE INVENTION 

[0002] In general, the (ithographic printing plate comprises an ink-receptive image area for receiving ink 
during the printing process and a hydrophilic non-image area for receiving a fountain solution. As the lithographic 
printing plate precursor for use in the manufacture of such a lithographic printing plate, a PS plate comprising a 
hydrophilic support having provided thereon an ink-receptive photosensitive resin layer (ink-receptive layer) has 
h retofore been v\^dely used. For manufacturing a lithographic printing plate, the lithographic printing plate 
precursor Is usually subjected to mask exposure through a lith film and then the non-image area is dissolved and 
removed v^h a developer to obtain a desired printing plate. 

[0003] In recent years, digitization technology of electronically processing, storing and outputting Image 

information using a computer has been widely popularized. To cope with this digitization technology, various new 
systems for outputting an image have been proposed and are actually used. To keep up v^h this tendency, demands 
are increasing for a computer-to-plate (CTP) technique where a printing plate is directly produced by scanning an 
active radiation having high directivity, such as laser light, according to digitized image information without 
inten/ention of a lith film. Thus, it is an important technical problem to obtain a printing plate precursor suitable therefor. 
[0004] In the plate-making process of conventional PS plates, the step of dissolving and removing the non-image 
area after the exposure is indispensable. This additional wet processing as an indispensable step is another problem 
demanded to overcome in conventional techniques. Particularty In recent years, a great concern In industry as a 
whole is to give careful consideration to global environment. From both of the environmental aspect and the process 
rationalization aspect to keep up with the digitization, demands for a simple processing, a dry processing or no 

processing are more keenly increasing. 

[0005] From this standpoint, the following method has been proposed for dispensing with the above-described 
processing step in conventional techniques. That is, the method is a plate-making system where a photosensitive 
layer capable of allowing the non-image area of the printing plate precursor to be removed during the usual printing 
process is used and the plate after the exposure is developed on a printing machine to obtain a final printing plate 
without passing through a development step. To speak more specifically, for example, a method of using a 
photosensitive layer soluble in a fountain solution or an ink solvent and dynamically removing the non-image area by 
the contact with the impression cylinder or blanket cylinder in the printing machine is known. However, if a 
conventional PS plate is applied to this printing plate in the on-press development system, the printing plate 
precursor must be stored under completely light-shielding and/or constant temperature conditions until It Is mounted 
on a printing machine because the photosensitive layer is not fixed after the exposure. 
[0006] In recent years, some solid lasers having high output become available at a low cost, such as 
semiconductor laser and YAG laser. With this progress, a method of using such a laser is expected as highly 
promising means for solving the above-described technical problem. In the high power density exposure system using 
these high output solid lasers, various phenomena different from the photoreaction occurring in conventional 
photosensitive material systems for low to medium power density exposure can be used. That is, various structural 
changes such as chemical change, phase change and morphology change can be used. The recording system by this 
high power density exposure is usually called "heat-mode recording". This is because in the high power density 
exposure system, the light energy absorbed by the photosensitive material is converted into heat in many cases and 
the heat generated is believed to bring about a desired phenomenon. 

[0007] . This heat-mode recording system is greatly advantageous in that fixing of an image after the exposure is 
not an essential matter. 

[0008] More specifically, the phenomena used for the recording of an image on a heat-mode photosensitive 
material do not substantially occur in the exposure to light having an ordinary intensity or at an ordinary ambient 
temperature, therefore, fixing of an image after the exposure is not necessary. By virtue of this, for example, a 
system may be established, where a photosensitive layer capable of being insolubilized or solubilized by the heat- 
mode exposure is used and even when the layer after the imagewise exposure Is exposed to the environmental light 
for an arbitrary time period and then developed (removal of non-image.area). the image obtained can be free of any 
change. 

[0009] By using this heat-mode recording, a lithographic printing plate precursor suitable for the above- 
described on-press development system may be obtained. 

[0010] As one preferred example of the method for manufacturing a lithographic printing plate according to the 
heat-mode recording, a method of providing a hydrophilic image-forming layer on a hydrophilic support, imagewise 
exposing it by heat-mode exposure to cause changes in the solubility and disperslbllity of the hydrophilic layer and 
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if desired, removing the unexposed area by wet development has been proposed. 

[001 1] Conventional printing plate precursors using the heat-mode syst m have, hov^^ever, a serious problem, that 
is, the non-image area is poor in the resistance against staining or the image ar a is low in the strength. In other 
words, improvements are necessary in the point that the change in solubility of the image-forming layer upon 
exposur is small near the support as compared with the change near the surface of the image-forming layer. In the 
printing plate precursor using the heat-mode system, generation of heat at the heat-mode exposure is attributable to 
light absorption by a light absorbent in the recording layer. Accordingly, the quantity of heat generat d is large on 
the surface of recording layer and small near the support Therefore, the degree of change in solubility of the 
recording layer is relatively low near the support, as a result, the ink-receptive layer In the exposed area which 
must provide a hydrophobic ink-receptive layer is sometimes removed during the_ development and/or printing process. 
If the ink-receptive layer In the image area of a negative printing plate precursor is removed, the printing 
performance encounters a problem of short press life. In particular, when a metal support having high thermal 
conductivity preferred In view of suitability for printing, such as Al, is used, the temperature near the support is ^ 
much more prevented from increasing due to the thermal diffusion and the above-described problem comes out more 
seriously. For obtaining a sufficiently large change in solubility near the substrate, an extremely large exposure 
energy is necessary or an after-treatment such as heating must be performed after the exposure. 
[0012] For example, Japanese Patent 2938397 describes a method of heat-fusing thermoplastic hydrophobic 
polymer fme particles by infrared laser exposure to form an image, fixing the plate on a cylinder of a printing 
machine and performing on-press development with fountain solution and/or ink.'This method of forming an image by 
mere heat fusion ensures good on-press developability, however, when a heat-sensitive layer is provided directiy on 
an aluminum substrate, the heat generated is deprived of by the aluminum substrate and a reaction does not take 
place on the interface between the substrate and the heat-sensitive layer, white gives rise to an insufficient press life. 
[0013] Similariy, J P-A-9- 127683 (the term "JP-A" as used herein means an "unexamined published Japanese 
patent application") and WO99/10186 describe a technique of heat-fusing thermoplastic fine particles and forming an 
image by the on-press development, however, the press life is also insufficient 

[0014] JP-A-8-48020 describes a method of providing an ink-receptive heat-sensitive layer on a porous 
hydrophilic support, exposing an infrared laser and attaining the fixing to a substrate by heat. However, with the 
ink-receptive coating, the on-press developability is bad and debris of the ink-receptive heat-sensitive layer 
adhere to the Ink roller or printed matter. 

[001 5] JP-A-1 0-287062 describes a technique of providing an ink-receptive heat-sensitive layer on a hydrophilic 
swelling layer and in this case, absorption of heat by the aluminum substrate may be prevented, however, if ink is 
attached before the hydrophilic swelling layer Is swelled by fountain solution, the ink poorly spreads and loss paper 

increases. 

SUMMARY OF THE INVENTION 

[0016] As described above, a heat-sensitive material favored with good on-press developabtlrty, high sensitivity 
and high press life has not yet been obtained. Accordingly, the object of the present invention is to provide a 
lithographic printing plate precursor capable of on-press development of forming an image by heat, which can exhibit 
good on-press developability and ensure printing of a large number of printed matters. 

[1] A lithographic printing plate precursor comprising a hydrophilic support having thereon a heat-sensitive 
layer containing either a microcapsule containing a compound having a functional group capable of reacting by 
heat or a fine particulate polymer, wherein 

(1) when the heat-sensitive layer contains a fine particulate polymer, the fine particulate polymer may be a 
fine particulate polymer capable of combining or incapable of combining by heat used for the image formation 
and the fine particulate polymer has a functional group capable of reacting with a functional group present 

in another fine particulate polymer or with a functional group present in another component in the heat- 
sensitive layer; or 

(2) when the heat-sensitive layer contains a microcapsule containing a compound having a functional group 
capable of reacting by heat, the microcapsule may be a microcapsule having an outer wall capable of 
rupturing or incapable of rupturing by heat used for the image formation and a light-to-heat converting 
material is contained in the heat-sensitive layer or in a layer adjacent thereto. 



[2] The lithographic printing plate precursor as described in [1] above, comprising a hydrophilic support having 
provided thereon a heat-sensitive layer containing a fine particulate polymer capable of combining by heat, 
wherein the fine particulate polymer has a functional group capable of reacting with a functional group present 
in another fine particulate polymer or v^th a functional group present in another component in the heat-sensitive 
layer. 

[3] The lithographic printing plate precursor as described in [2] above, wherein the hydrophilic support is an 
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aluminum substrate subjected to a surface roughening tr atment and then to an anodjzation tr atment 

[4] The lithographic printing plate precursor as described in [3] above, wherein the aluminum sut)Strate is 
further subjected to a silicate treatment 

[5] The lithographic printing plate precursor as described In [1] above, comprising a hydrophilic support having 
provided thereon a heat-sensitive layer containing a fine particulate polymer incapable of combining by heat used 
for the image formation, wherein the fine particulate polymer has a functional group capable of reacting v^h a 
functional group present in another fine particulate polymer or with a functional group present in another 
component in the heat-sensitive layer. 

[6] The lithographic printing plate precursor as described in [5] above, wherein the hydrophilic support is an 
aluminum substrate subjected to a surface roughening treatment and then to an anodization treatment 

[7] The lithographic printing plate precursor as described In [6] above, wherein the aluminum substrate is 
further subjected to a silicate treatment 

[8] The lithographic printing plate precursor as described in [1] above, comprising a hydrophilic support having 
thereon a heat-sensitive layer comprising a microcapsule having an outer wall incapable of rupturing by heat used 
for the image formation and containing a compound having a functional group capable of reacting by heat, wherein 
a light-to-heat converting material is contained in the heat-sensitive layer or in a layer adjacent thereto. 

[9] The lithographic printing plate precursor as described in [8] above, wherein the compound diffused from the 
microcapsule is present either on the surface of the microcapsule or in the vicinity of the surface. 

[10] The lithographic printing, plate precursor as described in [8] above, which is obtained by dispersing 
microcapsules each containing a compound having a functional group capable of reacting by heat in a solvent which 
swells the outer wall of the microcapsules, coating the dispersion solution on a hydrophilic support and drying 
the solution. 

[11] The lithographic printing plate precursor as described in [8] above, wherein the hydrophilic support is an 
aluminum substrate subjected to a surface roughening treatment and then to an anodization treatment 

[12] The lithographic printing plate precursor as described in [1 1] above, wherein the aluminum substrate is 
further subjected to a silicate treatment 

[13] The lithographic printing plate precursor as described in [1] above, comprising a hydrophilic support 
having thereon a heat-sensitive layer comprising a microcapsule having an outer wall capable of rupturing by heat 
used for the image information and containing a compound having a functional group capable of reacting by the 
heat wherein a light-to-heat converting material is contained in the heat-sensitive layer or in a layer adjacent thereto. 

[1 4] The. lithographic printing plate precursor as described in [1 3] above, wherein the hydrophilic support is an 
aluminum substrate subjected to a surface roughening treatment and then to an anodization treatment 

[15] The lithographic printing plate precursor as described in [14] above, wherein the aluminum substrate is 
further subjected to a silicate treatment 



DETAILED DESCRIPTION OF THE INVENTION 

[0017] The present invention is described in detail below. 

[Fine Particulate Polymer Capable of Combining by Heat at Image Formation] 

[0018] The fine particulate polymer capable of combining by heat at the image formation (hereinafter simply 
referred to as "fine particulate polymer"), which is contained in the heat-sensitive layer of the lithographic . 
printing plate precursor of the present invention, is not particulariy limited as long as it has a functional group 
capable of reacting v^h a functional group present in another fine particulate polymer or v^h a functional group 
present in another component in the heat-sensitive layer, however, examples thereof include latex containing this 
functional group. The average particle size of the particles is preferably from 0.01 to 20 pm, more preferably from 0.05 
to 2.0 pm, most preferably from 0.06 to 0.40 fjm.'lf the average particle size is excessively large, bad resolution 
results, whereas if it is too small, the aging stability changes for the worse. 

[0019] The fine particulate polymer may be reacted between fine particles through a functional group or may be 
reacted with a hydrophilic resin or a low molecular compound added to the heat-sensitive layer. It is also possible 
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to introduce foreign functional groups which ar thermally reactive with each other, into two or more kinds of fine 
particulate polymers and react the thermoplastic fine particulat polymers with each other. Examples of the reaction 
using this functional group include a polymerization reaction of an unsaturated group, an addition reaction of an 
isocyanate group or a block form thereof with a compound having an active hydrogen atom (for example, amine, alcohol 
and carboxylic acid), an addition reaction of an epoxy group v\^h an amino group, a carboxyl group or a hydroxyl 
group, a condensation reaction of a carboxyl group with a hydroxyl group or an amino group, and a ring opening 
Q addition reaction of an acid anhydride with an amino group or a hydroxyl group. As long as a chemical bond can be 
formed, any of these reactions may be used. 

[0020] The fine particulate polymer having this reactive functional group is preferably a polymer in which an 
acrylate group, a methacrylate group, a vinyl group, an allyl group, an epoxy group, an amino group, a hydroxyl 
group, a carboxyl group, an isocyanate. an acid anhydride or a protective group thereof is present. This functional 
group may be introduced at the time of polymerization or may be introduced using a polymer reaction after the 
10 polymerization. 

[0021] In the case of introducing the group at the time of polymerization, a monomer having a functional group 
described above is preferably emulsion polymerized or suspension polymerized. Specific examples thereof include 
homopolymers and copolymers of a monomer such as allyl methacrylate, allyl acrylate, vinyl methacrylate, vinyl 
acrylate, glycidyl methacrylate, glycidyl acrylate, 2-isocyanate ethyl methacrylate or a block isocyanate thereof 
y5 resulting from blocking with an alcohol, 2-isocyanate ethyl acrylate or a block isocyanate thereof resulting from 
blocking with an alcohol, 2-aminoethyl methacrylate, 2-aminoethyl acrylate, 2-hydroxy ethyl methacrylate, 2- 
hydroxyethyl acrylate, acrylic acid, methacrylic acid, maleic anhydride, diacrylate and dimethacrylate, however, the 
present invention is not limited thereto. The copolymerizable monomer is not limited as long as it is a monomer not 
having a functional group related to the reaction, such as styrene, alkyi acrylate, alkyi methacrylate, 
acrylonitrile and vinyl acetate. 

20 [0022] The functional group may also be introduced using a polymer reaction of the polymer. Examples thereof 
include the polymer reaction described in W096-34316. 

[0023] Also, after dissolving the polymer having a reactive group in a solvent and further dispersing the 
dissolved polymer in a water, the solvent is evaporated to form the fine particulate polymer. 
[0024] The fine particulate polymer capable of combining by heat at the image formation preferably has a 
25 hydrophilic surface and is dispersible in water. The film formed by coating only the fine particulate polymer and 
drying it at a temperature lower than the coagulation temperature preferably has a contact angle (aerial water 
droplet) lower than the contact angle (aerial water droplet) of a film fusion-formed by drying it at a temperature 
higher than the coagulation temperature. The surface of this fine particulate polymer may be rendered hydrophilic by 
adsorbing a hydrophilic polymer such as polyvinyl alcohol or polyethylene glycol, an oligomer or a hydrophilic low 
molecular compound to the fine particulate polymer surface, however, the method is not limited thereto. 
[0025] The coagulation temperature of the fine particulate polymer capable of combining by heat at the image 
formation is preferably ZCC or more and on taking account of the aging stability, more preferably 100'C or more. , 
[0026] The fine particulate polymer capable of combining by heat at the Image formation is preferably added In 
an amount of 50 wt% or more, more preferably 60 vA% or more, based on the heat-sensitive layer. If the amount added 
is less than this range, bad press life results. 

35 

[Fine Particulate Polymer Incapable of Combining by Heat Used for Image formation] 

[0027] The fine particulate polymer incapable of combining by heat used for the image formation, which Is 
contained In the heat>sensltive layer of the lithographic printing plate precursor of the present invention, is not 
particulariy limited as long as It has a functional group capable of reacting with a functional group present in 
another fine particulate polymer or with a functional group present in another component In the heat-sensitive layer, 
however, examples thereof include a latex containing this functional group. The average particle size of the 
particles is preferably from 0.01 to 20 pm, more preferably from 0.05 to 2.0 pm, most preferably from 0.06 to 0.40 
|jm. If the average particle size is excessively large, bad resolution results, whereas if it is too small, the aging 
stability changes for the worse. 

45 [0028] The fine particulate polymer may be reacted between fine particles through a functional group or may be 
reacted with a hydrophilic resin as another additive in the heat-sensitive layer, which is described later, or when 
a low molecular compound is contained, with the low molecular compound. It is also possible to introduce foreign 
functional groups which are thermally reactive with each other, into two or more kinds of fine particulate polymers 
and react the fine particulate polymers v^h each other. Examples of the reaction using this functional group 
include a polymerization reaction of an unsaturated group, an addition reaction of an Isocyanate group or a block 

^ form thereof with a compound having an active hydrogen atom (for example, amine, alcohol and carboxylic acid), an 
addition reaction of an epoxy group with an amino group, a carboxyl group or a hydroxyl group, a condensation 
reaction of a carboxyl group with a hydroxyl group or an amino group, and a ring opening addition reaction of an 
acid anhydride v\^th an amino group or a hydroxyl group. As long as a chemical bond can be formed, any of these 
reactions may be used. 

55 [0029] The fine particulate polymer having this reactive functional group Is preferably a polymer In v/hlch an 

acrylate group, a methacrylate group, a vinyl group, an allyl group, an epoxy group, an amino group, a hydroxyl group. 
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a carboxyl gr up. an isocyanate, an acid anhydride or a protective group thereof is present This functional group 
may be introduced at the tinne of polymerization or may be introduced using a polymer reaction after the polymerization. 
[0030] In the case of introducing the polymer at the time of polymerization, a monomer having a functional group 
described above is preferably emulsion polymerized or susp nsion polymerized. Specific examples thereof include 
homopolymers and copolymers of a monomer such as allyl methacrylate, allyl acrylate, vinyl methacrylate, vinyl 
acrylate, glycidyl methacrylate, glycidyl acrylate, 2-lsocyanate ethyl methacrylate and a block form thereof 
resulting from blocking with an alcohol, 2-isocyanate ethyl acrylate and a block form thereof resulting from 
blocking with an alcohol, 2-aminoethyl methacrylate, 2-aminoethyl acrylate, 2-hydroxyethyl methacrylate, 2- 
hydroxyethyl acrylate, acrylic acid, methacrylic acid, maleic anhydride, diacrylate and dim eth acrylate, however, the 
present invention is not limited thereto. The monomer which can be copolymerized is not limited as long as it is a 
monomer not having a functional group related to the reaction, such as styrene, alkyl acrylate, alkyl methacrylate, 
acryionitrile and vinyl acetate. However, a polyfunctional monomer is preferably introduced so as to prevent the 
polymer from combining by the heat generated upon irradiation of a laser ray. Specific examples of the 
polyfunctional monomer include acrylic acid esters such as ethylene glycol diacrylate, triethylene glycol diacrylate, 
1,3-butanedioI diacrylate, tetramethylene glycol diacrylate, propylene glycol diacrylate, neopentyl glycol 
diacrylate, trimethylolpropane triacrylate, trimethylolpropane tri-(acryloyloxy propyl) ether, trimethylolethane 
triacrylate, hexanediol diacrylate, 1,4-cyclohexanediol diacrylate, tetraethylene glycol diacrylate, pentaerythritol 
diacrylate, pentaerythritol triacrylate, pentaerythritol tetraacrylate, dipentaerythritol diacrylate, 
dipentaerythritol hexaacrylate, sorbitol triacrylate, sorbitol tetraacrylate, sorbitol pentaacrylate, sorbitol 
hexaacrylate, tri-(acryloyloxyethyl)isocyanurate and polyester acrylate oligomer; 

methacrylic acid esters such as tetramethylene glycol dim eth acrylate, triethylene glycol dimethacrylate, 
neopentyl glycol dimethacrylate, trimethylolpropane trim eth acrylate, trimethylolethane trimethacrylate, ethylene 
glycol dimethacrylate, 1,3-butanediol dimethacrylate, hexanediol dimethacrylate, pentaerythritol dimethacrylate, 
pentaerythritol trimethacrylate, pentaerythritol tetramethacrylate, dipentaerythritol dimethacrylate, 
dipentaerythritol hexamethacrylate, sorbitol trimethacrylate, sorbitol tetramethacrylate, bis [p- (3-methacryloxy-2- 
hydroxypropoxy)phenyl]dimethylmethane and bis[p-(methacryloxyethoxy)phenyl]dimethylmethane; 

itaconic acid esters such as ethylene glycol diitaconate, propylene glycol diitaconate, 1,3-butanediol 
diitaconate, 1 ,4-butanediol diitaconate, tetramethylene glycol diitaconate, pentaerythritol diitaconate and sorbitol 
tetraitaconate; 

crotonic acid esters such as ethylene glycol dicrotonate, tetramethylene glycol dicrotonate, pentaerythritol 
dicrotonate and sorbitol tetradicrotonate; 

isocrotonic acid esters such as ethylene glycol diisocrptonate, pentaerythritol dilsocrotonate and sorbitol 
tetraisocrotonate; and 

maleic acid esters such as ethylene glycol dimaleate, triethylene glycol dimaleate, pentaerythritol dimaleate 
and sorbitol tetramaleate. 

[0031] Other examples of the ester include aliphatic alcohol-based esters described in JP-B-46-27926 (the term 
"JP-B" as used herein means an "examined Japanese patent publication"), JP-B-51-47334 and JP-A-57-1 96231, esters 
having an aromatic skeleton described in JP-A-59-5240, JP«A-59-5241 and JP-A-2-226149, and esters containing an 
amino group described in JP-A-1 -16561 3. 

[0032] An amide monomer of an aliphatic polyhydric amine compound with an unsaturated carboxylic acid may also 
be used and specific examples thereof Include methylenebisacrylamide, methylenebis-methacrylamide, 1,6- 
hexamethylenebis-acrylamide, 1 ,6-hexamethylenebismethacrylamide, diethylenetriaminetrisacrylamide. 
xylylenebisacrylamide and xylylenebismethacrylamide. 

[0033] Other preferred examples of the amide-type monomer Include those having a cyclohexylene structure 
described in JP-B-54-21 726. 

[0034] A urethane-based addition polymerizable compound produced by using an addition reaction of an 
isocyanate with a hydroxy! group is also suitably used and specific examples thereof include vinyl urethane 
compounds having two or more polymerizable vinyl groups within one molecule described in JP-B-48-41708, which are 
obtained by adding a vinyl monomer having a hydroxyl group represented by the following formula (A) to a 
polyisocyanate compound having two or more isocyanate groups within one molecule: 

CH2=C(R4i)COOCH2CH(R42)OH (A) 

(wherein R41 and R42 each represents H or CH3). 

[0035] Also, urethane acrylates described in JP-A-51-37193, JP-B-2-32293 and JP-B-2-16765, and urethane 
compounds having an ethylene oxide-type skeleton described in JP-B-58-49860. JP-B-56-17654, JP-B-62-39417 and > 
JP-B-62-394 1 8 may be suitably used. 

[0036] Furthermore, radical polymerizable compounds having an amino or sulfide structure v^in the molecule 
described in JP-A-63-277653, JP-A-63-260909 and JP-A-1 -105238 may be used. 

[0037] Other examples include polyfunctional acrytates and methacrylates such as polyester acrylates described 
in JP-A-48-64183, JP-B-49-43191 and JP-B-52-30490 and epoxy acrylates obtained by reacting an epoxy resin with a 
{meth)acrylic acid. In addition, specific unsaturated compounds described in JP-B-46-43946, JP-B-1-40337 and JP-B- 
1-40336, and vinyl phosphonic acid-based compounds described in JP-A-2-25493 may be used. In some cases. 
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structures containing a perfluoroalkyi group describ d In JP-A-61 -22048 are suitably us d. Furthermore, those 
described as a photocurable monomer or oligomer in Nippon S cchaku Kvokaisht (Journal of Japan Adhesive 
Society). Vol. 20. No. 7. pp. 300-308 (1984) may also be used. 

[0038] The functional group may also be introduced using a polymer reaction of the polymer. Examples thereof 
include the polymer reaction described in W096-34316. 

[0039] The fine particulate polymer containing this functional group capable of chemically combining by heat 
5 preferably has a hydrophilic surface and is dispersible in water. The surface of this fine particulate polymer may 
be rendered hydrophilic by adsorbing a hydrophilic polymer such as polyvinyl alcohol or polyethylene glycol, an 
oligomer or a hydrophilic low molecular compound to the fine particulate polymer surface, however, the method is not 
limited thereto. 

[0040] The fine particulate polymer containing a functional group capable of combining by heat is preferably 
added in an amount of 50 wt% or more, more preferably 60 wt% or more, based on the heat-sensitive layer. 

[Microcapsule Having Outer Wall Incapable of Rupturing by Heat] 

[0041] The microcapsule for use in the present Invention has an outer wall Incapaibte of rupturing by heat used 
for the image formation and contains a compound having a functional group capable of reacting by the heat. The 
15 average particle size thereof Is preferably from 0.01 to 20 pm, more preferably from 0.05 to 2.0 \im, most preferably 
from 0.06 to 0.40 pm. If the average particle size is excessively large, bad resolution results, whereas If It is 
too small, the aging stability changes for the worse. 

[0042] The microcapsule may have a structure such that microcapsules can react with each other through a 
thermally reactive group of the above-described compound contained therein or in the case where a hydrophilic resin 
or a low molecular compound, which are described later, is contained as another additive in the heat-sensitive layer, 
the microcapsule may have a structure such that the microcapsule can react with the hydrophilic resin or low 
molecular compound. Also, thermally reactive groups capable of thermally reacting with each other may be introduced 
into two or more kinds of microcapsules to have a structure such that the microcapsules can react with each other. 
Examples of the reaction using this thermally reactive group Include a polymerization reaction of an unsaturated 
group, an addition reaction of an Isocyanate group or a block form thereof with a compound having an active hydrogen 
25 atom (for example, amine, alcohol and carboxylic acid), an addition reaction of an epoxy group with an amino group, 
a carboxyl group or a hydroxyl group, a condensation reaction of a carboxyl group v^^h a hydroxyl group or an amino 
group, and a ring opening addition reaction of an acid anhydride v^th an amino group or a hydroxyl group. As long as 
a chemical bond can be formed, any of these reactions may be used. 

[0043] The microcapsule containing a compound having the thermally reactive group may be obtained by a method 

of encapsulating a compound (which is described in detail later) having a thermally reactive group such as an 

acrylate group, a methacrylate group, a vinyl group, an allyl group, an epoxy group, an amino group, a hydroxyl group. 

a carboxyl group, an isocyanate, an acid anhydride or a protective group thereof, or Introducing this compound into 

the outer wall of a microcapsule. At the same time with the encapsulation of the compound having a thermally 

reactive group, the compound may be introduced into the outer wall of the microcapsule. 

[0044] Examples of the compound having a thermally reactive group, which can be encapsulated, Include 

35 compounds having an unsaturated group. The compound having an unsaturated group is a radical polymerizable 

compound having at least one ethylenically unsaturated double bond, and selected from the compounds having at least 
one, preferably two or more ethylenically unsaturated terminal bonds. Such compounds are v^dely known in this 
industrial field and those known compounds ail can be used in the present invention without any limit. This compound 
has a chemical form of, for example, monomer, prepotymer, more specifically, dimer, trimer or oligomer, a mixture 
thereof or a copolymer thereof. Examples of the monomer and its copolymer include unsaturated carboxylic acids (e.g., 
acrylic acid, methacrylic acid, itaconic acid, crotonic acid, isocrotonic acid, maleic acid), and esters and amides 
thereof. Among these, preferred are esters of an unsaturated carboxylic acid with an aliphatic polyhydric alcohol 
compound, and amides of an. unsaturated carboxylic acid with an aliphatic polyhydric amine compound. Also, addition 
reaction products of an unsaturated carboxylic acid ester or amide having a nucleophilic substituent such as 
hydroxyl group, amino group or mercapto group with a monofunctional or polyfunctional isocyanate or epoxy, and 

^5 dehydration condensation reaction products with a monofunctional or polyfunctional carboxylic acid may be suitably 
used. Furthermore, addition reaction products of an unsaturated carboxylic add ester or amide having an 
electrophlllc substituent such as isocyanate group or epoxy group with a monofunctional or polyfunctional alcohol, 
amine or thiol, and substitution reaction products of an unsaturated carboxylic acid ester or amide having an 
eliminating substituent such as halogen group or tosyloxy group with a monofunctional or polyfunctional alcohol, 
amine or thiol may also be suitably used. These compounds but where the unsaturated carboxylic acid is replaced by 

50 an unsaturated phosphonic acid, styrene, vinyl ether or the like may also be used. 

[0045] Specific examples of the radical polymerizable compound which is an ester of an aliphatic polyhydric 
alcohol compound with an unsaturated carboxylic acid include acrylic acid esters such as ethylene glycol diacrylate. 
triethylene glycol diacrylate. 1,3-butanediol diacrylate, tetram ethylene glycol diacrylate, propylene glycol 
diacrylate, neopentyl glycol diacrylate, trimethylolpropane triacrylate, trimethylolpropane tri-(acryloyloxypropyl) 

^ ether, trimethylolethane triacrylate, hexanediol diacrylate, 1,4-cyclohexanediol diacrylate, tetraethylene glycol 
diacrylate, pentaerythritol diacrylate. pentaerythritol triacrylate, pentaerythritol tetraacrylate. 
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dipentaerythittoi diacrylate. dip ntaerythiitol hexaacrylate, sorbitol triacrylate, sorbitol tetraacrytate, sorbitol 
pentaacrylate, sorbitol hexaacrylate, tri-(acryloyloxyethyl)isocyanurate and polyester acrylate oligomer; 

methacrylic acid esters sucii as tetramethylene glycol dimethacrylate, triethylene glycol dimethacrylate. 
n opentyl glycol dimethacrylate, tri methylol pro pa n e trimeth acrylate, tri methyloleth an e trimeth acrylate, ethylene 
glycol dimethacrylate, 1,3-butanedio! dimethacrylate, hexanediol dimethacrylate, pentaerythritol dimethacrylate, 
pentaerythritol trimethacrylate, pentaerythritol tetramethacrylate, di pentaerythritol dimethacrylate, 
dipentaerythritol hexam thacrylate, sorbitol trimethacrylate. sorbitol tetramethacrylate, bts[p-(3-methacryloxy-2- 
hydroxypropoxy)phenyl]dimethylmethane and bis [p-(methacryloxyethoxy)phenyf]dimethylmethane; 

rtaconic acid esters such as ethylene glycol diitaconate. propylene glycol dlitaconate, 1,3-butanediot 
diitaconate, 1 ,4-butanediol diitaconate. tetramethylene glycol diitaconate. pentaerythritol diitaconate and 
sorbitol tetraitaconate; 

crotonic acid esters such as ethylene glycol dicrotonate. tetramethylene glycol dicrotonate, pentaerythritol 
dicrotonate and sorbitol tetradicrotonate; 

isocrotonic acid esters such as ethylene glycol diisocrotonate, pentaerythritol. diisocrotonate and sorbitol 

tetraisocrotonate; and 

maleic acid esters such as ethylene glycol dimaieate, triethylene glycol dimaleate, pentaerythritol dimaleate 
and sorbitol tetramaleate. 



[0046] Other examples of the ester include aliphatic aicohol-based esters described in JP-B-46-27926. JP-B-51- 
47334 and JP-A-57-1 96231. those having an aromatic skeleton described in JP-A-59-5240, JP-A-59-5241 and JP-A-2- 
226149, and those containing an amino group described in JP-A-1-165613. 

[0047] Specific examples of the amide monomer of an aliphatic polyhydric amine compound with an unsaturated 
carboxylic acid include methyl en ebis-acrylam id e, methyleneblsmethacrylamide, 1 ,6-hexamethylenebis-acrylamide, 1,6- 
hexamethylenebis-methacrylamide, diethylenetriaminetrisacrylamide, xylylenebisacrylamide and 
xylylenebismethacrylamide. 

[0048] Other preferred examples of the amide-type monomer include those having a cyclohexylene structure 
described in JP-B-54-21 726. 

[0049] A urethane-based addition polymerizable compound produced by using an addition reaction of isocyanate 
and a hydroxyl group may also be suitably used and specific examples thereof include vinyl urethane compounds having 
two or more polymerizable vinyl groups within one molecule described in JP-B-48-41708, which are obtained by adding 
a vinyl monomer having a hydroxyl group represented by the following formula (A) to a polyisocyanate compound having 
two or more isocyanate groups v^hin one molecule: 

CH2=C(R4i)COOCH2CH(R42)OH (A) 
(wherein R41 and R42 each represents H or CH3). 

[0050] Also, urethane acrylates described in JP-A-51-371 93. JP-B-2-32293 and JP-B-2-16765, and urethane 
compounds having an ethylene oxide-type skeleton described in JP-B-58-49860, JP-B-56-17654, JP-B-62-39417 and 
JP-B-62-39418 are also suitably used. 

[0051] Furthermore, radical polymerizable compounds having an arnino or sulfide structure within the molecule 
described in JP-A-63-277653, JP-A-63-260909 and JP-A-1-1 05238 may be used. 

[0052] Other examples include polyfunctional acrylates and methacrylates such as polyester acrylates described 
in JP-A-48-64183. JP-B-49-43191 and JP-B-52-30490 and epoxy acrylates obtained by reacting an epoxy resin with a 
(meth)acrylic acid. In addition, specific unsaturated compounds described in JP-B-46-43946. JP-B-1 -40337 and JP-B- 
- 1-40336, and vinyl phosphonic acid-based compounds described in JP-A-2-25493 may be used. In some cases, 
structures containing a perfluoroalkyi group described in JP-A-61 -22048 are suitably used Furthermore, those 
described as a photocurable monomer or oligomer in . Nippon Secchaku Kyokaishi (Journal of Japan Adhesive 
Society). Vol. 20, No. 7, pp. 300-308 (1984) may also be used. 

[0053] Preferred examples of the epoxy compound include glycerin polyglycidyl ether, polyethylene glycol 
diglycidyl ether, polypropylene diglycidyl ether, trimethylol propane polyglycidyl ether, sorbitol polyglycidyl 
ether, bisphenols, polyphenols and hydrogenated products thereof, namely, polyglycidyl ether forms thereof. 
[0054] Preferred examples of the compound having an isocyanate include tolylene diisocyanate, diphenylmethane 
diisocyanate, polymethylene polyphenyl polyisocyanate. xylylene diisocyanate, naphthalene diisocyanate, cyclohexane 
phenylene diisocyanate, isophorone diisocyanate, hexamethylene diisocyanate, cydohexyl diisocyanate and blocked 
compounds thereof with an alcohol or an amine. Preferred examples of the amine compound include ethylenediamine, 
diethylenetriamine, triethylenetetramine. hexamethyienediamine, propylenedlamine and polyethyleneimine. 
[0055] Preferred examples of the compound having a hydroxyl group include compounds having a terminal 
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methylol, potyhydric alcohols such as pentaerythritol, bisphenols and polyphenols. 

[0056] Preferred examples of the connpound having a carboxyl group include aromatic polyhydric carboxyiic acids 
such as pyromellitic acid, trim llitic acid and phathalic acid, and aliphatic polyhydric carboxyiic acids such as adipic acid. 
[0057] Preferred examples of the acid anhydride include pyromellitic acid anhydride and 

-benzophenonetetracarboxyiic acid anhydride. 

[0058] In the lithographic printing plate precursor of the present invention, the compound having a thermally 
reactive group is pref rably allowed to diffuse from the microcapsule arid be pres nt at least either on the surface 
thereof or in the vicinity of the surface, whereby the compound causes a chemical reaction by heat at the image 
formation and then the molecular structure in the image area of the heat-sensitive layer changes into a three- 
dinriensional crosslinked form. As a result thereof, the solubility of the image area in v^ater or an aqueous solution 
greatly differs between before and after the image formation and even after aging, the plate can exhibit good on- 
press developability. Furthermore, the microcapsule used has an outer wall which does not rupture by heat used for 
the image formation, therefore, even after the image formation, the microcapsule can be present as a particle in the 
image area and by virtue of this, the image area can have strong strength, as a result, a larger number of printed 
matters can be obtained. Incidentally, microcapsules having an outer wall which ruptures by heat generated at the 
time of image formation, are poor in the aging stability. 

[0059] For allowing the compound having a thermally reactive group to diffuse from a microcapsule in the heat- 
15 sensitive layer and be present on the surface of the microcapsule and in the vicinity of the surface, for example, 
the microcapsules may be dispersed in a solvent which swells the outer wall of the microcapsule. 
[0060] To this purpose, the material for the outer wall of the microcapsule for use in the present invention 
preferably has a three-dimensional crosslink and has properties of swelling by a solvent. In view of these, the wall 
material of the microcapsule is preferably potyurea, polyurethane, polyester, polycarbonate, polyamide or a mixture 
thereof, more preferably polyurea or polyurethane. Into the outer wall of the microcapsule, as described above, the 
compound having a thermally reactive group may be introduced. 
[0061] For encapsulating the compound having a thermally reactive group, conventionally known encapsulation 
m thods may be used. Examples of the method for producing a microcapsule Include a method using coacervation 
described in U.S. Patents 2,800,457 and 2,800.458, a method using interfacial polymerization methods described in 
British Patent 990,443, U.S. Patent 3.287.154, JP-B-38-19574. JP-B-42-446 and JP-B-42-771, a method using 
25 polymer precipitation described in U.S. Patents 3,418,250 and 3,660,304, a method using an isocyanate polyol wall 
material described in U.S. Patent 3,796,669, a method using an isocyanate wall material described in U.S. Patent 3, 
914,51 1, a method using a urea-formaldehyde or ureaformaldehyde-resorcinol wall material described in U.S. Patents 4, 
001,140, 4,087,376 and 4,089,802, a method using a wall material such as melamine-formaldehyde resin or hydroxy 
cellulose described in U.S. Patent 4,025,455, an in situ method using monomer polymerization described in JP-B-36- 
9168 and JP-A-51 -9079, a spray drying method described in British Patent 930,422 and U.S. Patent 3,11 1 ,407, and an 
electrolytic dispersion cooling method described in British Patents 952,807 and 965,074. However, the present invention 
is not limited thereto. 

[0062] The solvent which swells the outer wall of the microcapsule depends on the microcapsule-dispersing 
solvent (called a solvent or a coating solution), the constructive material and wail thickness of the microcapsule 
wall, and the compound having a thermally reactive group contained in the microcapsule, however, the solvent may be 
35 easily selected from a large number of commercially available solvents. For example, in the case of a water- 

dispersible microcapsule comprising a crosslinked polyurea or polyurethane wall, preferred examples of the solvent 
include alcohols, ethers, acetals, esters, ketones, polyhydric alcohols, amides, amines and aliphatic acids. 
[0063] Specific examples thereof include methanol, ethanol, tertiary butanol, n-propanol, tetrahydrofurane, 
methyl lactate, ethyl lactate, methyl ethyl ketone, propylene glycol monomethyl ether, ethylene glycol diethyl ether, 
ethylene glycol monomethyl ether, y-butyllactone, N,N-dimethylformamide and N,N-dimethylacetamide, however, the 
present invention is not limited thereto. These solvents may be used in combination of two or more thereof. 
[0064] A solvent which does not dissolve in the microcapsule-dispersing solvent but dissolves when mixed v^h 
the above-described solvent, may also be used. 

[0065] The amount added of the solvent which swells the outer wall of the microcapsule is determined by the 
combination of raw materials, however, if the amount added is less than the optimum value, the image formation 
proceeds insufficiently, whereas if It exceeds the optimum value, the dispersion solution deteriorates in the 
stability. Usually, the amount of the solvent added is effectively from 5 to 95 wt%, preferably from 10 to 90 wt%, 
more preferably from 1 5 to 85 wt%, based on the coating solution. 

[0066] For measuring the compound having a therrnally reactive group, which is present on the microcapsule or in 
the vicinity thereof, conventional surface measurement techniques using X-ray photoelectric spectrometry (i.e., 
50 Electron Spectroscopy for Chemical Analysis: ESCA) may be used. 

[0067] The microcapsule Js added in an amount of preferably 50% by weigh or more, more preferably 60% by 
weight or more, based on the heat-sensitive layer. 

[0068] If the amount of the microcapsule is less than 50% by weight, the press life is deteriorated. 
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[0069] The microcapsule for use in the present invention has an outer wall capable of rupturing by heat used for 
the image formation and contains a compound having a functional group capable of r acting by the heat (also called a 
thermally reactive group). The average particle size thereof is preferably from 0.01 to 20 pm. more preferably from 
0.05 to 2.0 pm., most preferably from 0.06 to 0.40 pm. If the average particle size is excessively large, bad 
resolution results, whereas if It is too small, the aging stability changes for the worse. 

[0070] The microcapsule may have a structure such that microcapsules can react vy^h each other through a 
thermally reactive group of the above-described compound contained therein or in the case where a hydrophillc resin 
or a low molecular compound, which are described later, is contained as another additive in the heat-sensitive layer, 
the microcapsule may have a structure such that the microcapsule can react with the hydrophilic resin or low 
molecular compound. Also, thermally reactive groups capable of thermally reacting with each other may be introduced 
into two or more kinds of microcapsules to have a structure such that the microcapsules can react with each other. 
Examples of the reaction using this thermally reactive group include a polymerization reaction of an unsaturated group, 
an addition reaction of an isocyanate group or a block form thereof with a compound having an active hydrogen atom 
(for example, amine, alcohol and carboxylic acid), an addition reaction of an epoxy group with an amino group, a 
carboxyl group or a hydroxyl group, a condensation reaction of a carboxyl group with a hydroxyl group or an amino 
group, and a ring opening addition reaction of an acid anhydride v^h an amino group or a hydroxyl group. As long as 
a chemical bond can be formed, any of these reactions may be used. 

[0071] The microcapsule containing a compound having the thermally reactive group may be obtained by a method 
of encapsulating a compound (which is described in detail later) having a thermally reactive group such as an 
acrylate group, a methacryiate group, a vinyl group, an ally! group, an epoxy group, an amino group, a hydroxyl 
group, a carboxyl group, an isocyanate, an acid anhydride or a protective group thereof, or introducing this 
compound Into the outer wall of a microcapsule. At the same time with the encapsulation of the compound having a 
thermally reactive group, the compound may be introduced into the outer wall of the microcapsule. 
[0072] Examples of the compound having a thermally reactive group, which can be encapsulated, include 
compounds having an unsaturated group. The compound having an unsaturated group is a radical polymerizable 
compound having at least one ethylenicalty unsaturated double bond, and selected from the compounds having at least 
one. preferably two or more ethylenically unsaturated terminal bonds. Such compounds are widely known in this 
industrial field and those known compounds all can be used in the present invention without any limit. This compound 
has a chemical form of. for example, monomer, prepolymer. more specifically, dimer, trimer or oligomer, a mixture 
thereof or a copolymer thereof. Examples^ of the monomer and its copolymer include unsaturated carboxylic acids (e.g., 
acrylic acid, meth acrylic acid, itaconic acid, crotonic acid, isocrotonic acid, maleic acid), and esters and amides 
thereof. Among these, preferred are esters of an unsaturated carboxylic acid v^h an aliphatic polyhydric alcohol 
compound, and amides of an unsaturated carboxylic acid with an aliphatic polyhydric amine compound. Also, addition 
reaction products of an unsaturated carboxylic acid ester or amide having a nucleophilic substituent such as 
hydroxyl group, amino group or mercapto group with a monofunctional or polyfunctional isocyanate or epoxy, and 
dehydration condensation reaction products v/ith a monofunctional or polyfunctional carboxylic acid may be suitably 
used. Furthermore, addition reaction products of an unsaturated carboxylic acid ester or amide having an 
electrophilic substituent such as isocyanate group or epoxy group v^h a monofunctional or polyfunctional alcohol, 
amine or thiol, and substitution reaction products of an unsaturated carboxylic acid ester or amide having a 
splitting-off substituent such as halogen group or tosyloxy group with a monofunctional or polyfunctional alcohol, 
amine or thiol may also be suitably used. These compounds but where the unsaturated carboxylic acid is replaced by 
an unsaturated phosphonic acid, styrene or the like, may also be used. 

[0073] Specific examples of the radical polymerizable compound which is an ester of an aliphatic polyhydric 
alcohol compound v/ith an unsaturated carboxylic acid include acrylic acid esters such as ethylene glycol diacrylate, 
triethylene glycol diacrylate. 1 ,3-butanediol diacrylate, tetram ethylene glycol diacrylate. propylene glycol 
diacrylate. neopentyl glycol diacrylate, trimethylolpropane triacrylate, trimethylolpropane tri(acryloyloxypropyl) 
ether, trimethylolethane triacrylate. hexanediol diacrylate, 1 ,4-cyclohexanediol diacrylate, tetraethylene glycol 
diacrylate. pentaerythritol diacrylate, pentaerythritol triacrylate, pentaerythritol tetraacrylate, 
dipentaerythritol diacrylate, di pentaerythritol hexaacrylate, sorbitol triacrylate, sorbitol tetraacrylate. sorbitol 
penta acrylate, sorbitol hexaacrylate, tri(acrytoyloxyethyl)isocyan urate and polyester acrylate oligomer; 

methacrylic acid esters such as tetram ethylene glycol di meth acrylate, triethylene glycol dimethacrylate, 
neopentyl glycol dimethacrylate, trimethylolpropane trimethacrylate, trimethylolethane tri meth acrylate, ethylene • 
glycol dimethacrylate, 1,3-butanediol dimethacrylate, hexanediol dimethacrylate, pentaerythritol dimethacrylate, 
pentaerythritol trimethacrylate, pentaerythritol tetramethacrylate, dipentaerythritol dimethacrylate. 
dipentaerythritol hexamethacrylate, sorbitol trimethacrylate, sorbitol tetramethacrylate, bis[p-(3-methacryloxy-2- 
hydroxypropoxy)phenyl]dimethylmethane and bis[p-(methacryloxyethoxy)phenyl]dimethylmethane; 

itaconic acid esters such as ethylene glycol diitaconate. propylene glycol dirtaconate, 1 ,3-butanediol 
diitaconate, 1,4-butanediol diitaconate, tetramethylene glycol diitaconate, pentaerythritol diitaconate and 
sorbitol tetraitaconate; 

crotonic acid esters such as ethylene glycol dicrotonate. tetramethylene glycol dicrotonate. pentaerythritol 
dicrotonate and sorbitol tetradicrotonate; 
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isocrotonic acid esters such as ethylene glycol diisocrotonate, pentaerythritol dlisocrotonate and sorbitol 
tetraisocrotonate; and 

maleic acid esters such as ethylen glycol dimaleate, triethylene glycol dimaleate, pentaerythritol dimaleat 
and sorbitol t tramaleate. 

5 

[0074] Other examples of the ester include aliphatic alcohol-based esters described In JP-B-46-27926. JP-B-51- 
47334 and JP-A-57-1 96231, those having an aromatic skeleton described in JP-A-59-5240. JP-A-59-5241 and JP-A-2- 
226149, and those containing an amino group described in JP-A-1-165613. 

[0075] Specific examples of the amide monomer of an aliphatic polyhydric amine compound with an unsaturated 
carboxylic acid include methylenebis-acrylamide, methylenebismethacrylamide, 1,6-hexamethylenebis-acrylamide, 1,6- 
hexamethyienebls-methacrylamide, diethylenetriaminetrisacrylamide, xylyleneblsacrylamide and 
xylylenebismethacrylamide. 

[0076] Other preferred examples of the amide-type monomer include those having a cydohexylene structure 
described in JP-B-54-21726. 

IS [0077] A urethane-based addition polymerizable compound produced by using an addition reaction of isocyanate 
and a hydroxyl group may also be suitably used and specific examples thereof include vinyl urethane compounds 
having two or more polymerizable vinyl groups within one molecule described in JP-B-48-41708. which are obtained by 
adding a vinyl monomer having a hydroxyl group represented by the following formula (A) to a polyisocyanate compound 
having two or more isocyanate groups within one molecule: 

CH2=C(R4i)COOCH2CH(R42)OH (A) 
(wherein R41 and R42 each represents H or CH3). 
[0078] Also, urethane acrylates described in JP-A-51-37193, JP-B-2-32293 and JP-B-2-16765, and urethane 
compounds having an ethylene oxide-type skeleton described in JP-B-58-49860, JP-B-56-17654, JP-B-62-39417 and 
JP-B-62-3941 8 are also suitably used. 

[0079] Furthermore, radical polymerizable compounds having an amino or sulfide structure within the molecule 
25 described in JP-A-63-277653, JP-A-63-260909 and JP-A-1 -105238 may be used. 

[0080] Other examples include polyfunctional acrylates and methacrylates such as polyester acrylates described 
in JP-A-48-64183, JP-B-49-43191 and JP-B-52-30490 and epoxy acrylates obtained by reacting an epoxy resin with a 
(meth)acrylic acid. In addition, specific unsaturated compounds described in JP-B-46-43946, JP-B-1-40337 and JP-B- 
1-40336, and vinyl phosphonic acid-based compounds described in JP-A-2-25493 may be used. In some cases, 
structures containing a perfluoroalkyl group described in JP-A-61 -22048 are suitably used. Furthermore, those 
described as a photocurable monomer or oligomer in Nippon Secchaku Kvokaishi (Journal of Japan Adhesive 
Society). Vol. 20, No. 7, pp. 300-308 (1 984) may also be used. 

[0081] Preferred examples of the epoxy compound include glycerin polyglycidyl ether, polyethylene glycol 
diglycidyl ether, polypropylene diglycidyl ether, trimethylol propane polyglycidyl ether, sorbitol polyglycidyl 
ether, bisphenols, polyphenols and hydrogenated products thereof, namely, polyglycidyl ether forms thereof. 
[0082] Preferred examples of the compound having an isocyanate include tolylene diisocyanate, diphenylmethane 
diisocyanate, polymethylene polyphenyl polyisocyanate, xytylene diisocyanate, naphthalene diisocyanate, cyclohexane 
phenylene diisocyanate, isophorone diisocyanate, hexamethylene diisocyanate, cyclohexyl diisocyanate and blocked 
compounds thereof with an alcohol or an amine. Preferred examples of the amine compound include ethylen ediamine, 
diethylenetriamine, triethylenetetramine, hexamethylenediamlne. propylenediamine and polyethyteneimine. 
40 [0083] Preferred examples of the compound having a hydroxyl group include compounds having a terminal 
methylol, polyhydric alcohols such as pentaerythritol, bisphenols and polyphenols. 

[0084] Preferred examples of the compound having a carboxyl group include aromatic polyhydric carboxylic acids 
such as pyromellitic acid, trimellitic acid and phathalic acid, and aliphatic polyhydric carboxylic acids such as adipic acid. 
[0085] Preferred examples of the acid anhydride include pyromellitic acid anhydride and 

^5 benzophenonetetracarboxylic acid anhydride. 

[0086] In the lithographic printing plate precursor of the present invention, microcapsules containing the 
compound having a thermally reactive group are incorporated into the heat-sensitive layer, whereby the outer wall of 
the microcapsule ruptures by the heat at the time of image formation, the compound contained in the microcapsule is 
released into the heat-sensitive layer and causes a chemical reaction, and thereby the molecular structure in the 
image area of the heat-sensitive layer changes into a three-dimensional crosslinked form. As a result thereof, the 

50 solubility of the image area in water or an aqueous solution greatly differs between before and after the image 

formation, and good on-press developability can be exhibited. Furthermore, the microcapsule used has an outer wall 
which ruptures by heat used for the image formation, therefore, the compound can thermally react with the compound 
outside the microcapsule without fail and the crosslinking density of the three-dimensional crosslinked form is 

considered to be very high. By virtue of this, the image obtained after the image formation can have high strength and 

^ thereby, a larger number of printed matters can be obtained. 

[0087] The material for the outer wall of the microcapsule for use in the present invention is preferably 
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polyurea, polyurethane, polyester, polycarbonate, polyamide or a mixtur thereof, more preferably potyurea or 
polyurethane. Into the outer wall of the microcapsule, as described above, the compound having a thermally reactive 
group may be introduced. 

[0088] For encapsulating the compound having a thermally reactive group, conventionally known encapsulation 
methods may be us d. Examples of the method for producing a microcapsule include a method using coacervation 
described in U.S. Patents 2,800,457 and 2,800,458. a method using interfacial polymerization m thods described in 

5 British Patent 990.443, U.S. Patent 3,287,154, JP-B-38-1 9574, JP.B-42-446 and JP-B-42-771. a m thod using 

polymer precipitation described in U.S. Patents 3,418,250 and 3,660,304, a method using an isocyanate polyol wall 
material described in U.S. Patent 3,796,669, a method using an isocyanate wall material described In U.S. Patent 3, 
914,51 1 , a method using a urea-formaldehyde or ureaformaldehyde-resorcinol wall material described in U.S. Patents 
4.001,140, 4,087,376 and 4,089,802, a method using a wall material such as melamine-formaldehyde resin or hydroxy 
cellulose described in U.S. Patent 4,025,455, an in situ method using monomer polymerization described in JP-B-36- 

10 9168 and JP-A-51-9079, a spray drying method described in British Patent 930.422 and U.S. Patent 3,111,407, and an 
electrolytic dispersion cooling method described in British Patents 952.807 and 965,074. However, the present 
invention is not limited thereto. 

[0089] The microcapsule is added in an amount of preferably 50% by weight or more, more preferably 60% by 
weight or more, based on the heatt-sensitive layer. 
15 [0090] If the amount of the microcapsule is less than 50% by weight, the press life is deteriorated. 

[Light-to-Heat Converting Material] 

[0091] When a light-to-heat converting material is incorporated into the heat-sensitive layer or a layer 

adjacent thereto, the lithographic printing plate precursor of the present invention can perform writing of an image 
by the irradiation of a laser light or the like. 

[0092] In the case where a microcapsule having an outer wall incapable of rupturing by heat used for the image 
formation is used in the heat-sensitive layer, the light-to-heat converting material is preferably contained within 
. the microcapsule so as to attain effective use of the heat generated from the fight-to-heat converting material. When 
the light-to-heat converting material is contained within the microcapsule, the elevation of heat occurs from the 
25 inside of the microcapsule, therefore, the heat can be effectively used for the permeation and bleeding out of the 
encapsulated substance through the outer wall of the microcapsule or for activating the reaction of the reactive 
substance, whereby - the lithographic printing plate precursor of the present invention can be improved in the press life. 
[0093] In the case where a microcapsule having an outer wall capable of rupturing by heat used for the image 
formation is used in the heat-sensitive layer, the light-to-heat converting material is preferably contained within 
the microcapsule so as to attain effective use of the heat generated from the light-to-heat converting material. 
When the light-to-heat converting material is contained within the microcapsule, the heat can be effectively used 
for the rupture of the outer wall of the microcapsule, release of the encapsulated substance, and activation of the 
reaction of the reactive substance, whereby the lithographic printing plate precursor of the present invention can , 
be improved in the press life. 

[0094] In the case where a microcapsule having an outer wall capable of rupturing by heat or a fine particulate 
35 polymer capable of combining by heat is used in the heat-sensitive layer, the Hght-to-heat converting material is 
preferably contained within the microcapsule or the fine particulate polymer so as to attain effective use of the 
heat generated from the light-to-heat converting material. When the light-to-heat converting material is contained 
within the microcapsule or fine particulate polymer, the heat can be effectively used for the rupture of the outer 
wall of the microcapsule, release of the encapsulated substance, and activation of the reaction of the reactive 
substance, whereby the lithographic printing plate precursor of the present invention can be improved in the press life. 
^ [0095] The light-to-heat converting material is not particularly limited as long as it absorbs light in the 

wavelength region of the light source, and examples thereof include carbon black, fine particulate metal and dye. In 
particular, compounds which absorb infrared light and converts It into heat are preferred. 

[0096] The light-to-heat converting material is particularly preferably a substance which absorbs light at 700 
nm or more and various pigments and dyes can be used. Examples of the pigment which can be used include 
45 commercially available pigments and pigments described in Color lndex(C.I.) Binran (C.I. Handbook) . Saishin Ganryo 
Binran (Handbook of Newest Pigments), compiled by Nippon Ganryo Gijutsu Kyokai (1977). Saishin Ganrvo Ovo 

Giiutsu (Up-To-Date Pigment Application Technology) . CMC (1986), and Insatsu Ink Giiutsu (Printing Ink 

Technology). CMC (1984). 

[0097] The kind of pigment includes black pigment, brown pigment, red pigment, violet pigment, blue pigment, 
^ green pigment, fluorescent pigment, metal powder pigment and polymer bond pigment. Specific examples of the 

pigment which can be used include insoluble azo pigments, azo lake pigments, condensed azo pigments, chelate azo 

pigments, phthalocyanine-based pigments, anthraquinone-based pigments, perylene- and perynone-based pigments, 

thioindigo-based pigments, quinacridone-based pigments, dioxazine-based pigments, isoindolinone-based pigments. 

quinophthaione-based pigments, dyed lake pigments, azine pigments, nitroso pigments, nitro pigments, natural 

pigments, fluorescent pigments, inorganic pigments and carbon black. 
55 [0098] These pigments may or may not be surface-treated before use. For the surface treatment, a method of 

coating a hydrophilic or lipophilic resin on the surface, a method of attaching a surfactant, and a method of 
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bonding a reactive substance (for example, silica sol, alumina sol, silane coupling ag nt, epoxy compound or 
isocyanate compound) to the pigment surfac may be used. These surface treatment methods are described in Kinzoku 
Sekken no Seishitsu to Ovo (Properties and Application of Metal Soap). Saiwai Shobo, insatsu Ink Giiutsu fPrintina 
Ink Technology). CMC (1984). and Saishin Ganrvo Ovo Giiutsu (Up-To-Date Pigment Application Technology). CMC 
(1 986). Among these pigments, those v/hich absorb infrar d light or n ar infrared light are pref rred because these 
are suitable for the_use with a laser v^^hich emits infrared light or near infrared light 
5 [0099] Suitable examples of the pigment which absorbs Infrared light or near infrared light include carbon 
pigment, hydrophllic resin-coated carbon black and silica sol-modified carbon black. Among these, carbon black 
having a surface coated with hydrophilic resin or silica sol is useful because of easy dispersibillty in a water- 
soluble resin and freeness of impairment in the hydrophilicity. 

[0100] The particle size of the pigment is preferably from 0.01 to 1 pm. more preferably from 0.01 to 0.5 pm. 
For dispersing the pigment, a known dispersion technique for use in the production of ink or toner may be used. 
Examples of the disperser include ultrasonic disperser, sand mill, attritor, pearl mill, super-mill, ball mill, 
impeller, disperser, KD mill, colloid mill, dynatron, three-roll mill and pressure kneader. These are described in detail 
in Saishin Ganrvo Ovo Giiutsu (Up-To-Date Pigment ApplicationTechnoloqv). CMC (1986). 

[0101] As the dye, commercially available dyes and known dyes described in publications (for example,* Senrvo 
Binran (Handbook of Dyes), compiled by Yuki Gosei Kagaku Kyokai (1970)) may be used. Specific examples thereof 
iS include dyes such as azo dye, metal complex salt azo dye. pyrazolone azo dye, anthraquinone dye, phthaiocyanine dye, 
carbonium dye, quinoneimine dye, methine dye and cyanine dye. Among these dyes, those which absorb infrared light 
or near infrared light are preferred because these are suitable for the use with a laser which emits infrared or 
near infrared light. 

[0102] Examples of the dye which absorbs infrared or near infrared light include cyanine dyes described in JP-A- 
58-125246. JP-A-59-84356, JP-A-60-78787, U.S. Patent 4,973,572 and JP-A-1 0-26851 2, methine dyes described in 
20 JP-A-58-1 73696, JP-A-58-181690 and JP-A-58-1 94595, naphthoquinone dyes described in JP-A-58-1 12793, JP-A- 
58-224793, JP-A-59-48187, JP-A-59-73996, JP-A-60-52940 and JP-A-60-63744, squarylium dyes described in JP-A- 
58-1 12792. cyanine dyes described in British Patent 434,875, cyanine dyes described In U.S. Patent 4,973,572, dyes 
described in JP-A-1 0-26851 2, and dyes represented by the following formulae (I) and (II) described in U.S. Patent 4. 
756,993: 



25 



30 



r2 



. 1} R* 

[wherein R \ R 2, R ^, R ^, R ^ and R ^ each represents a substituted or unsubstituted alkyl group; Z ^ and 2 ^ each 
represents a substituted or unsubstituted phenyl group or a naphthalene group; L represents a substituted or 
unsubstituted methine group, the substituent is an alkyl group having 8 or less carbon atoms, a halogen atom or an 
amino group or the methine group may contain a cyclohexene or cyclopentene ring which may have a substituent and 
which is formed resulting from the combining of substituents on two methine carbons with each other, and the 
substituent is an alkyl group having 6 or less carbon atoms or a halogen atom; X represents an anion; n is 1 or 2; 
40 and at least one of R \ R ^ R ^, R ^, R ^ R ®, Z and Z ^ represents a substituent having an acidic group or an alkali 
metal salt or amine salt of an acidic group]; 
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CONHR 
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(II) 
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25 



30 



35 



[wherein R ''^ represents a substituted or unsubstituted alkyi group, a sutjstituted or unsubstituted aryl group or a 
substituted or unsubstituted heterocyclic group; R ''^ and R ''^ each represents hydrogen atom or a group capable of 
substituting in place of hydrogen atom; R " and R each represents hydrogen atom, a halogen atom, a substituted or 
unsubstituted alkoxy group or a substituted or unsubstituted alkyl group, provided that R ''^ and R are not 

simultaneously hydrogen atom; and R '^^ and R ^ each represents a substituted or unsubstituted atkyi group, a 
substituted or unsubstituted aryl group, an acyl group or a sulfonyl group, or R and R*"^ may form a nonmetallic 5- or 
6-membered ring], 

[0103] As the dye. the near infrared absorbing sensitizers described in U.S. Patent 5,1 56,938 may also be 
suitably used. In particular, substituted arylbenzo(thio)pyrylium salts described in U.S. Patent 3,881,924, 
trimethinethiapyrylium salts described In JP-A-57-142645 (corresponding to U.S. Patent 4,327,169), pyrylium-based 
compounds described in JP-A-58-181051, JP-A-58-220143. JP-A-59-41363. JP-A-59-84248, JP-59-84249, JP-A-59- 
146063 and J P>A-59- 146061, cyanlne dyes described in JP-A-59-216146, pentamethinethlapyrylium salts described in 
U.S. Patent 4,283,475, pyrylium compounds described In JP-B-5-13514 arid JP-B-5-19702, and Epollght 111-178, 
Epolight 111-130, Epollght and 111-125 produced by Epolln are preferably used. 

[0104] In the case of encapsulating the dye, in view of the synthesis, a dye soluble in a solvent Incapable of 
mixing with water, more preferably soluble in ethyl acetate is preferred. Specific examples thereof include oil- 
soluble cyanine dyes containing an alkyl chain having 4 or more carbon atoms, oil-soluble phthalocyanine dyes and 
oil-soluble polymethine dyes. 

[0105] Among these dyes, the water-soluble cyanine dye represented by formula (I) is particularly preferred. 
[0106] Specific examples of the compound are set forth below. 
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[0107] The llght-to-heat converting fine particulate metal is described below. Many particulate metals are light- 
to-heat converting and self-exothermic. 

[0108] Preferred examples of the fine particulate metal include fine particles of Si, Al, Ti, V, Cr, Mn. Fe, Co. 
Ni, Cu, Zn, Y, Zr, Mo, Ag, Au, Pt. Pd, Rh, In, Sn, W, Te, Pb, Ge, Re and Sb as a single metal or an alloy, and 
oxides and sulfides thereof. 

[0109] Among these metals for constituting the fine particulate metal, preferred are metals having a melting 
point of liOOCC or less where heat fusion readily takes place upon irradiation of light, and having an absorption 
in the infrared, visible or ultraviolet region, such as Re, Sb, Te, Au. Ag, Cu, Ge, Pb and Sn. , 
[0110] Among these, more preferred are fine particles of metals having a relatively low melting point and 
exhibiting a relatively high absorbance for the heat ray, such as Ag, Au. Cu, Sb, Ge and Pb. Particularly preferred 
elements are Ag, Au and Cu. 

[0111] The fine particulate metal may also consist of two or more light-to-heat converting substances, which is 
obtained, for example, by mixing fine particles of a low melting point metal such as Re, Sb, Te, Au, Ag, Cu, Ge, Pb . 
and Sn, and fine particles of a self-exothermic metal such as Ti, Cr, Fe, Co, Ni, W and Ge. A combination use of 
fine pieces of a metal seed which exhibits particularly large light absorption in the form of fine piece, such as Ag, 
Pt and Pd, with other metal fine pieces is also pref rr d. 
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[01 12] The effect of the present invention can be brought out when the fine particle of metal as a single metal 
or an alloy is subjected to a surface hydro philizing treatment For the hydrophilization, a surface treatment with a 
hydrophilic compound having adsorptivity to the particle, for example, with a surfactant or a substance having a 
hydrophilic group reacting with a constitution substance of the particles, and a method of providing a protective 
colloidal hydrophilic polymer coating may be us d. A surface silicate treatment is particularly preferred and for 
example, In the case of fine particulate iron, the surface can be fully hydrophiliz d by dipping the fine 
particulate iron in an aqueous sodium silicate (3%) solution at 70"C for 30 seconds. Other fine particulate metals 
can be surface-treat d with silicate in the same manner. 

[01 1 3] The average particle size of these particles is 1 0 pm or less, preferably from 0.003 to 5 pm, more 
pr ferably from 0.01 to 3 |jm. As the particle size is smaller, the heat-fusion temperature decreases. In other words, 
the photosensitivity In the heat mode advantageously increases, but the particles become difficult to disjaerse. If 
the particle size exceeds 10 pm, the resolution of printed matter decreases. 

[0114] In the present invention, when the light-to-heat converting material (infrared absorbent) is used, the 
amount added thereof is 1 wt% or more, preferably 2 wt% or more, more preferably 5 wt% or more, based on all solids 
content in the heat-sensitive layer (image recording layer). If the light-to-heat converting material content is 
less than 1 wt%, the sensitivity decreases. 

[Hydrophilic Resin] 

[0115] The heat-sensitive layer of the lithographic printing plate precursor of the present Invention may 
contain a hydrophilic resin. By adding a hydrophilic resin, not only good on-press developability can be attained 
but also the film strength of the heat-sensitive layer itself increases. The hydrophilic resin is preferably not 
three-dimension ally crosslinked so as to ensure good on-press developability. 

[0116] The hydrophilic resin preferably has a hydrophilic group such as hydroxy!, carboxyl, hydroxyethyl, 
h'ydroxypropyl, amino, aminoethyl, aminopropyl and carboxy methyl. Specific examples of the hydrophilic resin Include 
gum arabic, casein, gelatin, starch derivatives, carboxymethyl. cellulose and Na salt thereof, cellulose acetate, 
sodium alginate, vinyl acetate-maleic acid copolymers, styrene-maleic acid copolymers, polyacrylic acids and salts 
thereof, polymethacrylic acids and salts thereof, homopolymers and copolymers of hydroxyethyl methacrylate, 
homopolymers and copolymers of hydroxyethyl acrylate, homopolymers and copolymers of hydroxypropyl methacrylate, 
homopolymers and copolymers of hydroxypropyl acrylate. hornopolymers and copolymers of hydroxybutyl methacrylate, 
homopolymers and copolymers of hydroxybutyl acrylate. polyethylene glycols, hydroxypropylene polymers, polyvinyl 
alcohols, hydrolyzed polyvinyl acetate having a hydrolysis degree of at least 60 wt%, preferably at least 80 wt%, 
polyvinyl formal, polyvinyl butyral. polyvinyl pyrrolidone, homopolymers and copolymers of acrylamide. homopolymers 
and copolymers of methacrylamide, homopolymers and copolymers of N-methylolacrylamide, and homopolymers and 
copolymers of 2-acrylamide-2-methylpropanesulfonic acid and salts thereof. 

[0117] The amount of the hydrophilic resin added to the heat-sensitive layer is preferably from 2 to 40%, more 
preferably from 3 to 30%. If the amount added is less than 2%, the coating becomes low in the strength, whereas if 
it exceeds 40%. the press life deteriorates though the on-press developability is improved. 

[Compound Which Initiates or Accelerates Reaction] 

[0118] The heat-sensitive layer of the lithographic printing plate precursor of the present Invention uses the 
above-described fine particulate polymer having a reactive group, or the microcapsule containing a compound having a 
thermally reactive group, therefore, if desired, a compound which initiates or accelerates the reaction of the 
polymer or microcapsule may be added. Examples thereof include compounds which generate radical or cation by heat, 
such as lophine dimers, trihalomethyl compounds, peroxides, azo compounds, onium salts containing diazonium salt or 
diphenyl iodonium salt, acylphosphjne and imidosulfonate. 

[0119] This compound may be added to the heat-sensitive layer in the range from 1 to 20 wt%, preferably from 3 
to 1 0 wt%. If the amount added exceeds this range, the on-press developability changes for'the worse, whereas If It 
is less than the range, the effect of initiating or accelerating the reaction decreases and the press life 
properties are deteriorated. 

[0120] In the case of using a microcapsule, a compound which initiates or accelerates the reaction is preferably 
incorporated into the Inside of microcapsule so as to attain efficient progress of the reaction. By incorporating 
the compound into the inside of the microcapsule, a previously well mixed state with the compound having a thermally 
reactive group can be provided and upon irradiation of a laser, the reaction can proceed along with the bleeding out 
or release of the encapsulated materials, whereby the lithographic printing plate precursor of the present invention 
can be more improved in the press life. 

[ (Low Molecular) Compound Which Reacts with Fine Particulate Polymer Capable of Combining or Incapable of 
Combining by Heat Used for Image Formation] 

[0121] The heat-sensitive layer of the lithographic printing plate precursor of the present invention may 
further contain a (low molecular) compound having a functional group capable of reacting with the reactive group in 
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the fine particulate polymer and a protective group thereof. The amount of this compound add d is preferably from 5 
to 40 wt%, more preferably from 5 to 20 wt%, based on the heat-sensitive layer. If the amount added thereof is less 
than this rang , the effect by the crosslinking is not brought out and insufficient press life results, whereas if 
it exceeds the above-described range, the on-press deveiopability changes for the v^orse after the aging. The 
compound which can be used is described below. 

[0122] The (low molecular) compound includes compounds having an unsaturat d group. The compound having 
an unsaturated group is a radical potymerizable compound having at least one ethylenically unsaturated double bond 
and the compound is selected from the compounds having at least one. preferably two or more ethylenically 
unsaturated terminal bonds. Such compounds are widely known in this industrial field and those known compounds all 
can be used in the present invention without any limit This compound has a chemical form of, for example, monomer, 
prepolymer, more specifically, dimer. trimer or oligomer, a mixture thereof or a copolymer thereof. Examples of the 
monomer and its copolymer Include unsaturated carboxyiic acids (e.g., acrylic acid, methacryiic acid, itaconic acid, 
crotonic acid, isocrotonic acid, maleic acid), and esters and amides thereof. Among these, preferred are esters of 
an unsaturated carboxyiic acid with an aliphatic polyhydric alcohol compound, and amides of an unsaturated 
carboxyiic acid with an aliphatic polyhydric amine compound. Also, addition reaction products of an unsaturated 
carboxyiic acid ester or amide having a nucleophitic substituent such as hydroxy! group, amino group or mercapto 
group with a monofunctional or polyfu notional isocyanate or epoxy, and dehydration condensation reaction products 
with a monofunctional or polyfu notional carboxyiic acid may be suitably used. Furthermore, addition reaction products 
of an unsaturated carboxyiic acid ester or amide having an electrophilic substituent such as isocyanate group or 
epoxy group with a monofunctional or polyfu notional alcohol, amine or thiol, and substitution reaction products of 
an unsaturated carboxyiic acid ester or amide having an eliminating substituent such as halogen group or tosyioxy 
group with a monefunctional or polyfunctional alcohol, amine or thiol may also be suitably used. These compounds but 
where the unsaturated carboxyiic acid is replaced by an unsaturated phosphonic acid, serene or the like, may also 
be used. 

[0123] Specific examples of the radical polymerizable compound which is an ester of an aliphatic polyhydric 
alcohol compound with an unsaturated carboxyiic acid include acrylic acid esters such as ethylene glycol diacrylate, 
triethylene glycol diacrylate, 1,3-butanediol diacrylate. tetramethylene glycol diacrylate, propylene glycol 
diacrylate, neopentyl glycol diacrylate. trimethylolpropane triacrylate, trimethylolpropane tri(acryloyioxypropyl) 
ether, trimethylolethane triacrylate, hexanediol diacrylate, 1,4-cyclohexanediol diacrylate, tetraethylene glycol 
diacrylate, pentaerythritol diacrylate, pentaerythritol triacrylate, pentaerythritol tetraacrylate, 

dipentaerythritol diacrylate, di pentaerythritol hexaacrylate, sorbitol triacrylate, sorbitol tetraacrylate, sorbitol pentaacrylate, 
sorbitol hexaacrylate. tri(acryioyloxyethyl)lsocyan urate and polyester acrylate oligomer; 

methacryiic acid esters such as tetramethylene glycol dimethacrytate, triethylene glycol dtmethacrylate, 
neopentyl glycol dimethacrytate. trirnethylolpropane trimethacrylate, trimethylolethane trimethacrylate, ethylene 
glycol dimethacrylate, 1,3-butanedlol dimethacrylate, hexanediol dimethacrylate, pentaerythritol dimethacrylate, 
pentaerythritol trimethacrylate, pentaerythritol tetrameth acrylate, dipentaerythritol dimethacrylate, 
dipentaerythritol h exam eth acrylate, sorbitol trimethacrylate, sorbitol tetrameth acrylate, bis[p-(3-methacryloxy-2- 
hydroxypropoxy)phenyl]dimethylmethane and bis[p-(methacryloxyethoxy)phenyl]dimethylmethane; 

itaconic acid esters such as ethylene glycol diitaconate. propylene glycol diitaconate, 1,3-butanediol 
diitaconate. 1 .4-butanediol diitaconate, tetramethylene glycol diitaconate, pentaerythritol diitaconate and 
sorbitol tetraitaconate; 

crotonic acid esters such as ethylene glycol dicrotonate, tetramethylene glycol dicrotonate. pentaerythritol 
dicrotonate and sorbitol tetradicrotonate; 

isocrotonic acid esters such as ethylene glycol diisocrotonate, pentaerythritol ditsocrotonate and sorbitol 
tetraisocrotonate; and 

maleic acid esters such as ethylene glycol dimaleate, triethylene glycol dimaleate. pentaerythritol dimaleate 
and sorbitol tetramaleate. 



[0124] Other examples of the ester include aliphatic alcohol-based esters described in JP-B-46-27926, JP-B-51- 
47334 and JP-A-57-1 96231, those having an aromatic skeleton described in JP-A-59-5240, JP-A-59-5241 and JP-A-2- 
226149, and those containing an amino group described in JP-A-1-165613. 

[0125] Specific examples of the amide monomer of an aliphatic polyhydric amine compound with an unsaturated 
carboxyiic acid include methylenebis-acrylamide, methylenebismethacrylamide, 1 ,6-hexamethylenebis-acrylamide, 1 ,6- 
hexamethylenebis-methacrylamide, diethylenetriaminetrisacrylamide. xylylenebisacrylamide and 
xylylenebismethacrylamide. 

[0126] Other preferred examples of the amide-type monomer include those having a cyclohexylene structure 
described in JP-B-54-21 726. 

[0127] A urethane-based addition polymerizable compound produced by using an addition reaction of isocyanate 
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and a hydroxyl group is also surtabty used and specific examples ther of include vinyl ur thane compounds having two 
or more potymerizable vinyl groups within one molecule described in JP-B-48-41708, which are obtained by adding a 
vinyl monomer having a hydroxyl group represent d by the following formula (A) to a polyisocyanate compound having 
two or more isocyanate groups within one molecule: 

CH2=C(R4i)COOCH2CH(R42)OH (A) 

(wherein R41 and R42 each represents H or CH3). 

[0128] Also, urethane acrylates described In JP-A-51-37193, JP-B-2-32293 and JP-B-2-16765, and urethane 
compounds having an ethylene oxide-type skeleton described in JP-B-58-49860, JP-B-56-17654, JP-B-62-39417 and 
JP-B-62-3941 8 are also suitably used. 

[0129] Furthermore, radical polymerizable compounds having an amino or sulfide structure within the molecule 
described in JP-A-63-277653. JP-A-63-260909 and JP-A-1 -105238 may be used. 
[0130] Other examples include polyfu notional acrylates and methacrylates such as polyester acrylates described 
in JP-A-48-64183, JP-B-49-43191 and JP-B-52-30490 and epoxy acrylates obtained by reacting an epoxy resin with a 
(meth)acrylic acid. In addition, specific unsaturated compounds described In JP-B-46-43946, JP-B-1 -40337 and JP-B- 
1-40336, and vinyl phosphonic acid-based compounds described in JP-A-2-25493 may be used. In some cases, 
15 structures containing a perfluoroalkyi group described in JP-A-61-22048 are suitably used. Furthermore, those 

described as a photocurable monomer or oligomer in Nippon 
Secchaku Kyokaishi (Journal of Japan Adhesive Society): Vol. 20, No. 7, pp. 300-308 (1984) may also be used. 
[0131] Preferred examples of the epoxy compound include glycerin polyglycidyl ether, polyethylene glycol 
diglycidyl ether, polypropylene diglyctdyl ether, trimethylol propane polyglycidyl ether, sorbitol polyglycidyl 
ether, bisphenols, polyphenols and hydrogenated products thereof, namely, polyglycidyl ether forms thereof. 
[0132] Preferred examples of the compound having an isocyanate include tolyiene diisocyanate, diphenylmethane 
diisocyanate, polymethylene polypheny! polyisocyanate, xylylene diisocyanate, naphthalene diisocyanate. cyclohexane 
phenylene diisocyaniate, isophorone diisocyanate, hexamethylene diisocyanate, cyclohexyl diisocyanate and blocked 
compounds thereof with an alcohol or an amine. 

[0133] Preferred examples of the amine compound include ethylenediamine, diethylenetriamine, 

25 triethylenetetramine, hexamethylenediamine, propylenediamine and polyethyleneimine. 

[0134] Preferred examples of the compound having a hydroxyl group include compounds having a terminal . 
methylol, polyhydric alcohols such. as pentaerythritol, bisphenols and polyphenols. 

[0135] Preferred examples of the compound having a carboxyl group include aromatic polyhydric carboxylic acids 
such as pyromellitic acid, trimeilitic acid and phathalic acid, and aliphatic polyhydric carboxylic adds such as adipic acid. 
30 [0136] Preferred examples of the acid anhydride include pyromellitic acid anhydride and 

benzophenonetetracarboxylic acid anhydride. 

[Low Molecular Compound Which Reacts with Compound Having Thermally Reactive Group Contained In 
Microcapsule] 

35 

[0137] The heat-sensitive layer of the lithographic printing plate precursor of the present invention may 
further contain a low molecular compound having a functional group capable of reacting with a compound having a 
thermally reactive group contained in the microcapsule, by heat used for the image formation and a protective group 
thereof. The amount of this compound added is preferably from 5 to 40 v^/o, more preferably from 5 to 20 wt%, based 
on the heat-sensitive layer. If the amount added is less than this range, the effect by the crosslinking is not 
40 brought out and insufficient press life results, whereas if it exceeds the above-described range, the on-press 

developability changes for the worse after the aging. Specific examples of this compound include those described 
above as the specific examples of the compound having a thermally reactive group contained in the microcapsule. 



45 



[Other Additives] 



[0138] In the present invention, other than those described above, various compounds may further be added, if 
desired. For example, a dye having a large absorption in the visible light region may be used as a colorant of the 
Image. Specific examples thereof include Oil Yellow #101, Oil Yellow #103, Oil Pink #312, Oil Green BG, Oil Blue BOS, 
Oil Blue #603, Oil Black BY. Oil Black BS, Oil Black T-505 (all are produced by Orient Kagaku Kogyo K.K.), Victoria 
Pur Blue. Crystal Violet (CI42555), Methyl Violet (CI42535), Ethyl Violet. Rhodamine B (CI145170B). Malachite Green 
50 (CI42000), Methylene Blue (CI52015), and dyes described in JP-A-62-293247. Also, pigments such as phthalocyanine- 
based pigments, azo-based pigments, carbon black and titanium oxide may be suitably used. 
[0139] The colorant is preferably added so as to provide clear distinction between the image area and the non- 
image area after the image formation, The amount of the colorant added is from 0.01 to 10 wt% based on all solids 
content of the coating solution for the heat-sensitive layer. . 

[0140] In the present invention, a slight amount of a thermopolymerization inhibitor is preferably added so as 
to inhibit unnecessary thermopolymerization of the compound having an ethylenically unsaturated double bond capable 
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of radical polymerization during preparation or storage of the coating composition for the heat-sensitive layer. 
Suitable examples of the thermopolymerization inhibitor include hydroquinone, p-methoxyphenol, dl-t-butyl-p-cresol, 
pyrogallol, t-butyl cat chol, benzoquinone, 4,4'-thiobis{3-methyl-6-t-butylphenol), 2, 2'-m ethylene bis(4-methyl-6-t- 
butylphenol) and N-nitroso-N-phenylhydroxytamine aluminum salt. The amount of the thermopolymerization inhibitor 
added is preferably from about 0.01 v\/t% to about 5 wt% based on the weight of the entire composition. If desired, a 
higher fatty acid derivative such as behenic acid or behenic acid amide may be added and allowed to localize on the 
surface of the heat-sensitive layer in the process of drying after th coating so as to prevent polymerization 
Inhibition by oxygen. The amount of the higher fatty acid derivative added is preferably from about 0. 1 wt% to about 
10 wt% based on the entire composition. 

[0141] The composition for the heat-sensitive layer of the present invention may contain a nonionic surfactant . 
described in JP-A-62-251740 and JP-A-3-208i514 or an amphoteric surfactant described in JP-A-59-121044 and JP-A- 
4-1 31 49 so as to broaden the processing stability against development conditions. 

[0142] Specific examples of the nonionic surfactant include sorbitan tristearate, sorbitan monopalmitate, 
sorbitan trioleate, stearic acid monoglyceride and polyoxyethylenenonylphenyl ether. 

[0143] Specific examples of the amphoteric surfactant include aikyldi(aminoethyl)gtycine, alkylpoiyaminoethyl 
glycine hydrochloride, 2-alkyl-N-carboxyethyl-N-hydroxy ethyl! midazolinlum betaine and N-tetradecyl-N,N-betaine type 
(for example, AMORGEN K, trade name, produced by Daiichi Kogyo K.K.). 

[0144] The ratio of the nonionic surfactant or amphoteric surfactant occupying in the coating composition for 
the heat-sensitive layer is preferably from 0.05 to 1 5 wt%, more preferably from 0. 1 to 5 wt%. 
[0145] The coating composition for the heat-sensitive layer of the present invention may further contain, if 
desired, a plasticizer for imparting flexibility to the coated film. Examples thereof include polyethylene glycol, 
tributyt citrate, diethyl phthalate, dibutyl phthaiate. dihexyl phthalate, dioctyl phthalate, tricresyl phosphate, 
tributyl phosphate, trioctyl phosphate and tetrahydrofurfuryl oleate. 

[0146] The lithographic printing plate precursor of the present invention may be produced by dissolving the 
above-described components necessary for the coating solution for the heat-sensitive layer in a solvent and coating 
the obtained solution on an appropriate support. Examples of the solvent used here Include ethylene dichloride, 
cyclohexanone, methyl ethyl ketone, methanol, ethanol, propanol, ethylene glycol monomethyl ether, 1-methoxy-2- 
propanol, 2-methoxyethyl acetate, 1-methoxy-propyl acetate, dimethoxyethane, methyl lactate, ethyl lactate, N.N- 
dimethylacetamide, N,N-dimethylformamide, tetramethylurea, N-methylpyrroHdone, dimethylsu If oxide, sulfolane, y-butyl 
lactone, toluene and water, however, the present invention is not limited thereto. These solvents are used . 
individually or in combination. The concentration of the above-described components (the entire solids content 
containing additives) in the solvent is preferably from 1 to 50 v/t%. 

[0147] The amount (solids. content) coated of the heat-sensitive layer obtained on the support after the coating 
and drying varies depending on the use, however, in the case of a lithographic printing plate precursor in general, 
it is preferably from 0.5 to 5.0 g/mf The coating solution may be coated by various methods such as bar coater coating, 
rotation coating, spray coating, curtain coating, dip coating, air knife coating, blade coating and roll coating. As 
the amount coated is larger, the apparent sensitivity becomes higher, however, the heat-sensitive layer deteriorates 
in the properties of the coating necessary for the function of recording image. 

[0148] The coating solution for the heat-sensitive layer according to the present invention may contain a 
surfactant so as to improve the coatability, such as a fluorine-containing surfactant described, for example, in JP- 
A-62-170950. The amount of the surfactant added is preferably from 0.01 to 1 wt%, more preferably from 0.05 to 0.5 
wt%, based on the entire solids content of materials in the heat-sensitive layer. 

[Overcoat Layer] 

[0149] In the lithographic printing plate precursor of the present invention, a water-soluble overcoat layer may 
be provided on the heat-sensitive layer so as to prevent staining on the surface of the heat-sensitive layer due to 
lipophilic substances. The water-soluble overcoat layer for use in the present invention is a layer which can be 
easily removed at the printing, and contains a resin selected from water-soluble organic polymer compounds. The 
water-soluble organic polymer compound provides, when coated and dried, a coating having a film-forming ability. 
Specific examples thereof include polyvinyl acetate (having, however, a hydrolysis ratio of 65% or more), 
polyacrylic acid and alkali metal and amine salts thereof, potyacrylic acid copolymers and alkali metal and amine 
salts thereof, polymeth acrylic acid and alkali metal and amine salts thereof, polymeth acrylic acid copolymers and alkali 
metal and amine salts thereof, polyacrylamide and copolymers thereof, poly hydroxy ethyl acrylate, 
polyvinylpyrrolidone and copolymers thereof, polyvinyl methyl ether, polyvinyl methyl ether/maleic acid anhydride 
copolymers, poly-2-acrylamide-2-methyl-1-propanesulfonic acid and alkali metal and amine salts thereof, poly-2- 
acrylamide-2-methyl-1-propanesulfonic acid copolymers and alkali metal and amine salts thereof, gum arable, 
cellulose derivatives (e.g., carboxymethyt cellulose, carboxyethyt cellulose, methyl cellulose) and modifications 
th reof, white dextrin, pullulan and enzymolysis etherified dextrin. According to the purpose,. these resins can be 
used in combination of two or more thereof. 

[0150] The overcoat layer may contain the above-described water-soluble light-to-heat converting agent. The 
overcoat layer may further contain, in the case of coating as an aqueous solution, a nonionic surfactant such as 
polyoxyethylenenonylphenyl ether and polyoxyethylenedodecyl ether, so as to ensure uniformity of the coating. 
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[0151] The ov rcoat layer preferably has a dry coated amount of 0.1 to 2.0 g/m ^. If the dry coat d amount is 
less than this range, staining by attaching of a finger print may arise, whereas if it exceeds the above-described 
range, the on-press deveiopabillty deteriorates. 

[Support] 

[01 52] In the lithographic printing plate precursor of the present invention, the hydrophilic support where the 
heat-sensitive layer can be coated is a plate-like material having good dimensional stability and examples thereof 
include paper, paper laminated with plastic (e.g., polyethylene, polypropylene, polystyrene), metal plates (e.g., 
aluminum, zinc, copper), plastic film (e.g.", cellulose diacetate, cellulose triacetate, cellulose propionate, 
cellulose butyrate, cellulose butyrate acetate, cellulose nitrate, polyethylene terephthalate, polyethylene, 
polystyrene, polypropylene, polycarbonate, polyvinyl acetal), and paper or plastic film having laminated or 
deposited thereon the above-described metal. Among these, a polyester film or an aluminum plate is preferred. 
[0153] The support for use in the lithographic printing plate precursor of the present invention Is preferably 
an aluminum plate which is lightweight and excellent in the surface-treating property, workability and corrosion 
resistance. Examples of the aluminum material used to this purpose Include JIS 1050 material, JIS 1100 material. JIS 
1 070 material. Al-Mg system alloy, Al-Mn system alloy. Al-Mn-Mg system alloy. Al-2r system alloy and Al-Mg-Si system 
alloy. 

[0154] Well-known techniques related to the aluminum material which can be used for the support, are enumerated 
below. 

^ , - 

(1) With respect to JIS 1050 material, the follov^ng techniques are disclosed: 

JP-A-59-1 53861, JP-A-6 1-51 395, JP-A-62-146694, JP-A-60-215725, JP-A-60-21 5726, JP-A-60-215727. JP-A-60- 
215728. JP-A-61 -272357. JP-A-58-1 1759, JP-A-58-42493, JP-A-58-221254. J P-A-62- 148295. JP-A-4-254545, JP-A- 
4-165041. JP-A-3-689393, JP-A-3-234594, JP-B-1-47545, JP-A-62-1 40894. JP-B-1-35910 and JP-B-55-28874. 

(2) With respect to JIS 1 070 material, the following techniques are disclosed: 
jp.A-7-81264. JP-A-7-305133. JP-A-8-49034. JP-A-8-73974. JP-A-8-108659 and JP-A-8-92679. 

(3) With respect to the Al-Mg system alloy, the following techniques are disclosed: 

JP-B-62-5080. JP-B-63-60823. JP-B-3-61753. JP-A-60-203496, JP-A-60-203497, JP-B-3-1 1635. JP-A-61 -274993, 
JP-A-62-23794, JP-A-6 3-47347, JP-A-63-47348, JP-A-63-47349, JP-A-64-61293, JP-A-6 3- 135294, JP-A-6 3-87288, 
JP-B-4-73392. J P-B-7- 100844. JP-A-62-1 49856. JP.B-4-73394, JP-A-62-1 82291. JP-B-5-76530, JP-A-63-30294. JP- 
6-6-371 16. JP-A-2-215599 and JP-A-6 1-20 1747. 

(4) With respect to the Al-Mn system alloy, the following techniques are disclosed: 

JP-A-60-230951. JP-A-1 -306288. JP-A-2-293189, JP-B-54-42284. JP-B-4-19290. JP-B-4-19291. JP-B-4-19292. 
jp.A-61 -35995. JP-A-64-51992, U.S. Patents 5,009.722 and 5.028.276 and JP-A.4-226394. 

(5) With respect to the Al-Mn-Mg system alloy, the following techniques are disclosed: 

JP-A-62-86143. JP-A-3-222796, JP-B-63-60824. JP-A-60-63346. JP-A-60-63347. EP223737. JP-A-1 -283350. U.S. 
Patent 4.81 8,300 and British Patent 1 ,222.777. 

(6) With respect to the Al-Zr system alloy, the following techniques are disclosed: 
jp.A-63-15978. JP-A-61 -51 395. JP-A-63-143234 and JP-A-63-1 43235. 

(7) With respect to the Al-Mg-Si system alloy. British Patent 1 .421 .71 0 is known. 



[0155] With respect to the production method of the aluminum plate for support, the following methods may be 
used. 

[0156] A molten metal of aluminum alloy containing the above-described components and alloy component ratio is 
subjected to a cleaning treatment by an ordinary method and then cast In the cleaning treatment, for removing 
unnecessary gas such as a hydrogen gas in the molten metal, a flux treatment, a degassing treatment using Ar gas or 
CI gas. filtering using a so-called rigid media filter such as ceramic tube fitter and ceramic form filter, a filter 
using alumina flake or alumina ball as the filter medium, or a glass cloth filter, or a treatment using a 
combination of degassing and filtering, is performed. This cleaning treatment Is preferably performed so as to 
prevent occurrence of defects due to foreign matters in the molten metal, such as nonmetallic inclusion or oxide, or 
defects due to gas dissolved in the molten metal. 

[0157] The techniques on filtering of the moften metal are known in JP-A-6-57342, JP-A-3-1 62530. JP-A-5- 
140659. JP-A-4-231425, JP-A-4-276031. JP-A-5-31 1261 and JP-A-6- 136466. 

[0158] The techniques on degassing of the molten metal are known in JP-A-5-51659, JP-A-5-51660, JP-U-A-5- 
49148 and JP-A-7-40017. 
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[0159] The molten metal thus subjected to a cleaning treatment is then cast The casting method includes a 
method using a fixed mold, represented by DC casting, and a method using a driving mold, represented by continuous 
casting. 

[0160] < in the case of using DC casting, the molten metat is solidified at a cooling rate of 1 to 300°C/sec. If 
the cooling rate is less than 1**C/sec., a large number of coarse intermetallic compounds are formed. 
[0161] Examples of the continuous casting which is used in industry include a Hunter method, a method using a 
cold roll, represented by 3C method, a Hazelett method, and a method using cooling belt or cooling block, 
represented by Alusuisse Caster II. In the case of using continuous casting, the molten metal is solidified at a 
cooling rate of 100 to 1,000'*C/sec. In general, the cooling rate is high as_compared with DC casting and therefore, 
the solid solubility of the alloy components based on the aluminum matrix can be elevated. The continuous casting 
method is disclosed by the present inventors In JP-A-3-79798. JP-A-5-201 166, JP-A-5-156414, JP-A-6-262203. JP-A- 
6-122949. JP-A-6-2 10406 and JP-A-6-262308. 

[0162] In the case of performing DC casting, an ingot having a plate thickness of 300 to 800 nm is produced. 
This ingot is scalped by an ordinary method to cut from 1 to 30 mm, preferably from 1 to 10 mm, of the surface 
layer. Thereafter, the plate is soaked, if desired. In the soaking treatment, a heat treatment is performed at 450 
to 620'*C for 1 to 48 hours so as not to cause coarsening of the intermetallic compound. If the treating time is less 
than 1 hour, the effect attained by the soaking treatment Is insufficient Subsequently, the aluminum plate is hot- 
15 rolled and then cold-rolled to obtain an aluminum rolled plate. The temperature at the initiation of hot rolling is in the 
range from 350 to 500'*C. Before, after or during the cold rolling, intermediate annealing may be applied. The 
intermediate annealing is performed under heating conditions of, in the case of using a batch-system annealing 
furnace, 280 to eOO^C for 2 to 20 hours, preferably 350 to 500°C for 2 to 10 hours, or in the case of using a 
continues annealing furnace, 400 to eOO^'C for 360 seconds or less, preferably 450 to 550*'C for 120 seconds or less. 
By using a continuous annealing furnace and elevating the heating temperature at a rate of 10°C/sec or more, the 
20 crystal structure may be made fine. 

[0163] The Al plate finished to a predetermined thickness of 0.1 to 0.5 mm through the above-described steps may 
be improved in the planeness by a sizing apparatus such as roller leveler and tension leveler. The improvement of 
planeness may be performed after cutting the plate into a sheet form but in order to elevating the productivity, the 
improvement of planeness is preferably performed while the plate is in a continuous coil state. For the working to a 
25 predetermined plate width, the Al'plate is usually passed through slitter line. On the edge face cut by the slitter, 
one or both of sheared surface and ruptured surface are generated at the cutting by the slitter blade. 
[0164] The plate thickness accuracy is suitably within ±1 0 pm, preferably within ±6 pm, over the entire coll 
length. The plate thickness difference in the width direction is suitably within 6 pm, preferably within 3 pm. The 
plate width accuracy is suitably within ±1.0 mm, preferably within ±0.5 mm. The surface roughness of the Al plate is 
readily affected by the surface roughness of the roller, but the Al plate Is preferably finished to finally have a 
^0 center line (average) surface roughness (Ra) of approximately from 0.1 to 1 .0 pm. If the Ra is excessively large, 
the original roughness of Al, namely, rolled streaks transferred from the roller, is viewed through the heat- 
sensitive layer after a lithographic printing plate is completed by the roughening treatment and coating of the heat- 
sensitive layer and this is not preferred in view of appearance. On the other hand, if Ra is less than 0.1 pm, the 
surface of the roller must be finished to have excessively low roughness and this is industrially disadvantageous. 
35 [0165] In order to prevent generation of scratches due to friction between Al plates, a thin oil film may be 
provided on the surface of the Al plate. For the oil film, a volatile material or an nonvolatile material is 
appropriately used according to the purpose. If the oil amount is excessively large, slipping failure may occur in the 
production line, whereas if the oil amount is nil, troubles such as generation of scratches take place during the 
transportation of coils. Accordingly, the amount is suitably from 3 to 100 mg/m ^. The upper limit thereof is preferably 
50 mg/m ^ or less, more preferably 1 0 mg/m ^ or less. With respect to the cold rolling, details are disclosed in JP-A- 
6-2 10308. 

[0166] In the case of performing continuous casting, for example, when a cooling roller by the Hunter method is 
used, a cast plate having a thickness of 1 to 10 mm can be directiy and continuously cast and rolled and the hot- 
rolling step can be advantageously dispensed with. When a cooling roller by the Hazelett method is used, a cast 
plate having a thickness of 10 to 50 mm can be cast and in general, by disposing a hot-rolling roller immediately 
' after the casting and continuously rolling the plate, a continuously cast and rolled plate having a thickness of 1 

to 10 mm can be obtained. These continuously cast and rolled plates are, in the same manner as described in the case 
of DC casting, subjected to cold rolling, intermediate annealing, improvement of planeness, slitting and the like 
and finished to a plate thickness of 0.1 to 0.5 mm. The intermediate annealing conditions and cold rolling 
conditions in the case of using a continuous casting method are described in JP-A-6-220593, JP-A-6-2 10308, JP-A-7- 
54111 and JP.A-8-92709. 

[0167] The thus-produced Al plate is subjected to a surface treatment such as roughening of the surface, and 
then a heat-sensitive layer is coated thereon, thereby producing a lithographic printing plate precursor. The 
surface roughening treatment is performed using mechanical roughening, chemical roughening and electrochemical 
roughening individually or in combination. Furthermore, it is preferred to perform an anodization treatment to 
ensure resistance against scratches oh the surface or to perform a treatment for increasing the hydrophilicity. 
[0168] The surface treatment of the support is d scribed below. 

[0169] In advance of the surface roughening, the aluminum plate may be subjected, if desired, to a degreasing 
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treatment, for example, with a surfactant, an organic solvent or an alkaline aqueous solution, so as to r mov the 
rolling oil on the surface. In the case of using an alkaline aqueous solution, a treatment with an acidic solution 
may be p rformed to effect n utralization and desmutting. 

[0170] Thereafter, a so-called graining treatment is performed, where the support surface is roughened so as to 
attain good adhesion between the support and the heat-sensitive layer and at th same time to Impart water 
receptivity to the non-imag area. To sp ak specifically, the means for this graining treatment includes a 
mechanical graining method such as sand blast, ball graining, vwre graining, brush graining by nylon brush and 
abrasive/water slurry, and horning of colliding abrasive/water slurry to the surface under high pressur , and a 
chemical graining method of roughening the surface with an etching agent comprising an alkali, an acid or a mixture 
thereof In addition, an electrochemical graining method described in British Patent 896,563, JP-A-53-67507, JP-A-54- 
146234 and JP-B-48-28123. a method using a combination of mechanical graining and an electrochemical graining 
described in JP-A-53-1 23204 and JP-A-54-63902. and a method using a combination of mechanical graining and 
ch mical graining with a saturated aqueous solution containing mineral acid and aluminum salt described in JP-A-56- 
55261, are known. Furthermore, the surface may be roughened by a method of adhering granular materials using an 
adhesive or means having the adhesive effect to the support material or by press-contacting a continuous belt or 
roller having fine asperities to the support material and transferring the asperities. 

[0171] A plurality of these surface roughening methods may be used in combination, and the order, repetition 
number and the like can be freely selected. In the case of using a plurality of surface roughening treatments in 
combination, a chemical treatment with an acid or alkali aqueous solution may be interposed between respective 
treatments so as to ensure uniform treatment of the subsequent surface roughening treatment Specific examples of 
the acid or alkali aqueous solution include an aqueous solution of acid such as hydrofluoric acid, fluorozirconate, 
phosphoric acid, sulfuric acid, hydrochloric acid and nitric acid, and an aqueous solution of alkali such as sodium 
hydroxide, sodium silicate and sodium carbonate. These acid or alkali aqueous solutions can be used individually or 
in combination of two or more thereof. In general, the chemical treatment is performed using a 0.05 to 40 wt% 
aqueous solution of the above-described acid or alkali at a liquid temperature of 40 to lOCC for 5 to 300 seconds. 
[0172] On the surface of the support subjected to the above-described surface roughening treatment, namely, 
graining, smuts are generated, therefore, for removing the smuts, the support is in general preferably washed with 
water or subjected to a treatment such as alkali etching. Examples of this treatment include alkali etching 
described in JP-B-48-28123 and desmutting with sulfuric acid described in JP-A-53-12739. 
[0173] In the case of the aluminum support for use In the present invention, after the above-described 
pretreatment is applied, an anodized oxide film is usually formed on the support by anodization so as to improve 
abrasion resistance, chemical resistance and water receptivity. 

[0174] The electrolyte-for use in the anodization treatment of the aluminum plate may be any as long as it forms 
a porous anodized oxide film. In general, sulfuric acid, phosphoric acid, oxalic acid, chromic acid or a mixed acid 
thereof is used. The concentration of the electrolyte is appropriately determined depending on the kind of the 
electrolyte. The conditions for anodization treatment vary depending on the electrolyte used and cannot be 
indiscriminately specified, however, the conditions in general are suitably such that the concentration of 
electrolyte is from 1 to 80% solution, the liquid temperature is from 5 to 70°C, the current density is from 5 to 60 A/dm ' 
the voltage is from 1 to 100 V, and the electrolysis time is from 10 seconds to 5 minutes. The amount of the 
anodized film is suitably 1 .0 g/m ^ or more, preferably from 2.0 to 6.0 g/m ^. If the anodized film is less than 1 .0 g/m ^, 
insufficient press life results or the non-image area of the lithographic printing plate is readily scratched and so-called 
"scratch staining" due to attachment of ink to the scratched portion is liable to occur at the printing. 
[0175] The anodization treatment is applied to the surface of the support for a lithographic printing plate 
precursor, which surface is used for printing, but by extending the electric force line over the back surface, an 
anodized film of Q.01 to 3 g/m ^ is generally formed on the back surface. Also, an anodization treatment in an alkali 
aqueous solution (for example, an aqueous solution containing a few % of sodium hydroxide) or a molten salt, or an 
anodization treatment of forming a non-porous anodized film using, for example, an aqueous ammon borate solution 
may be performed. 

[0176] Before the anodization, a hydrous oxide film described in JP-A-4-1 48991 and JP-A-4-87896 may be formed 
or a treatment in metal silicate solution described in JP-A-63-56497 and J P-A-6 3-67295, a hydrous oxide film-forming 
treatment, or a chemical formation film-forming treatment described in JP-A-56-144195 may be performed. 
[0177] After the anodization treatment, the aluminum support for use in the lithographic printing plate 
precursor of the present Invention may be treated with an organic acid or a salt thereof, or use the organic add or 
a salt thereof as an undercoat layer for the coating of the heat-sensitive layer. Examples of the organic acid or a salt 
thereof include brganocarboxylic acid, organophosphonic acid, organosulfonic acid and salts thereof, with 
organocarboxylic acid and. salts thereof being preferred. Examples of the organocarboxylic acid include aliphatic 
monocarboxylic acids such as formic acid, acetic acid, propionic acid, butyric acid, lauric acid, palmitic acid and_ 
stearic acid; unsaturated aliphatic monocarboxylic acids such as oleic acid and linoleic acid; aliphatic 
dicarboxylic acids such as oxalic acid, succinic acrd. adipic acid and maleic acid; oxycarboxylic acids such as 
lactic acid, gluconic acid, malic acid, tartaric acid and citric acid; aromatic carboxylic acids such as benzoic 
acid, mandelic acid, salicylic acid and phthalic acid; and metal salts belonging to Groups la, lib, lllb, IVa, IVb 
and VIII, and ammonium salts. Among these organic carboxylates, preferred, are the metal salts and ammonium salts of 
formic acid, acetic acid, butyric acid, propionic acid, lauric acid, oleic acid, succinic acid and benzoic acid. 
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These compounds may be used Individually or in combination of two or more thereof. 

[0178] This compound is pr ferably dissolved in an alcohol to have a cone ntration of 0.001 to 10 wt%, more 
preferably from 0.01 to 1 .0 wt%. In the treatment, the support is dipped in the treating solution under th conditions 
such that the temperature Is from 25 to OS^C, preferably from 50 to 95*'C, the pH is from 1 to 13, pr ferably from 2 
to 10, for from 10 seconds to 20 minutes, preferably from 10 s conds to 3 mlnut s, or the treating solution Is 
coated on the support 

5 [0179] Also, after the anodlzation, th support may be treated with a solution containing the following compound 
or may use the conripound as an undercoat layer for the coating of the heat-sensitive layer. Examples of the compound 
which can be suitably used include organophosphonic acids such as phenylphosphonic acid, naphthyl-phosphonic acid, 
alkylphosphonic acid, glycerophosphonic acid, methylenediphosphonic acid and ethylenediphosphonic acid, which may 
have a substrtuent; organophosphoric acids such as phenylphosphoric acid, naphthylphosphoric acid, alkylphosphoric 
acid and gfycerophosphoric acid, which may have a substituent; organophosphinic acids such as phenylphosphinic 
acid, naphthylphosphinic acid, alkylphosphinic acid and glycerophosphinic acid, which may have a substituent; amino 
acids such as glycine, p-alanine, valine, serine, threonine, aspartic acid, glutamic acid, arginine, lysine, 
tryptophan, parahydroxyphenyl glycine, dihydroxyethyl glycine and anthranilic acid; aminosulfonic acids such as 
sulfamic acid and cyclohexylsulfamic acid; and aminophosphonic acids such as 1-aminomethylphosphonic acid, 1- 
dimethylaminoethylphosphonic acid, 2-aminoethyl-phosphonic acid, 2-aminopropylphosphohic acid, 4- 
aminophenylphosphonic acid, 1-aminoethane-1,1-diphosphonic acid, 1-amino-1-phenylmethane-1,1-dlphosphonlc acid, 
1 -dimethylaminoethane-1 , 1 -diphosphonic acid, 1 -dimethylamlnobutane-1 , 1 -diphosphonic acid and 
ethylenediaminetetramethylenephosphonic acid. 

[0180] Furthermore, salts of hydrochloric acid, sulfuric acid, nitric acid, sulfonic acid (e.g., methanesulfonic 
acid) or oxalic acid woth alkali metal, ammonia, lower alkanolamine (e.g., triethanolamine) or lower alkylamine 
(e.g., triethylamine) may also be suitably used. 

[0181] In addition, water-soluble polymers such as polyacrylamide, polyvinyl alcohol, polyvinylpyrrolidone, 

polyethyleneimine and mineral acid salts thereof, poly{meth)acrylic acid and metal salts thereof, 
polystyrenesulfonic acid and metal salts thereof, alkyi (meth)acrylate, 2-acrylamide-2-methyi-1-propanesulfonic acid 
and metal salts thereof, trialkylammoniummethylstyrene chloride polymers and copotynriers thereof with (meth)acrylic 
acid, and polyvinylphosphonic acid, may also be suitably used. 
25 [0182] Also, soluble starch, carboxymethyl cellulose, dextrin, hydroxyethyl cellulose, gum arable, guar gum, 

sodium alginate, gelatin, glucose and sorbitol may be suitably used. These compounds may be used either individually 
or In combination of two or more thereof. 

[0183] In the case of a treatment, this compound is preferably dissolved in water and/or methyl alcohol to have 
a concentration of 0.001 to 1 0 wt%, more preferably from 0.01 to 1 .0 wt%. The treatment is performed by dipping the 
support in the treating solution under the conditions such that the temperature is from 25 to QS^C, preferably from 50 
to 95-C, the pH is from 1 to 13, preferably from 2 to 10, for from 10 seconds to 20 minutes, preferably from 10 
seconds to 3 minutes. 

[0184] In the case of using the compound as an undercoat layer for the coating of the heat-sensitive layer, the 
compound Is similarly dissolved in water and/or methyl alcohol to have a concentration of 0.001 to 1 0 wt%, 
preferably from 0.01 to 1 .0 wt%, and if desired, after adjusting the pH v^h a basic substance such as ammonia, 

35 triethylamine and potassium hydroxide, or an addle substance such as hydrochloric add and phosphoric acid, the 
solution may be used at a pH of 1 to 12. In order to improve the tone reproducibility of the lithographic printing 
plate precursor, a yellow dye may also be added. After the drying, the coverage of the organic undercoat layer is 
suitably from 2 to 200 mg/m ^, preferably from 5 to 1 00 mg/m ^. If the coverage is less than 2 mg/m ^. a sufficiently 
high effect is not obtained on the prevention of staining, which is the original purpose, whereas If It exceeds 200 

40 mg/m ^, the Impression capability decreases. 

[0185] In order to increase the adhesion between the support and the heat-sensitive layer, an interiayer may be 
provided. In order to increase the adhesion, the interiayer generally comprises diazo resin or a phosphoric acid 
compound capable of adsorbing, for example, to aluminum. The thickness of the interiayer may- be freely selected but 
must be sufficientiy large to attain a uniform bond-forming reaction vwth the heat-sensitive layer as the upper 

45 layer when exposed. Usually, the coating ratio Is, in terms of dry solid, from about 1 to 100 mg/m ^. more preferably 
from 5 to 40 mg/m^. The ratio of diazo resin used in the interiayer is from 30 to 100%, preferably from 60 to 100%. 
[0186] Before the above-described treatment or formation of an undercoat layer, the anodized and then water 
washed support may be subjected to the following treatments so as to prevent the anodized film from dissolving in 
the developer or fountain solution, to prevent the heat-sensitive layer components from remaining in the film, to 

^ improve the strength of the anodized film, to Improve the hydrophlllcity of the anodized film or to improve the 
adhesion to the heat-sensitive layer. 

[0187] One of these treatments is a silicate treatment of treating the support by contacting the anodized film 
with an aqueous alkali metal silicate solution. In this case, the anodized film Is contacted with an aqueous 
solution having an alkali metal silicate concentration of 0.1 to 30 wt%, preferably from 0.5 to 15 wt%. and having a 
pH at 25"C of 10 to 13.5, at a temperature of 5 to 80"C. preferably from 10 to 70'*C, more preferably from 15 to SO^C, 
55 for 0.5 to 120 seconds. The contacting may be made by any rnethod such as dipping or spraying. If the pH is less than 
10. the aqueous alkali metal silicate solution Is g lied, whereas If the pH exceeds 13.5. the anodized film dissolves. 
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[0188] Examples of the alkali metal silicate for use in the present invention include sodium silicate, potassium 
silicate and lithium silicate. Examples of the hydroxide for use In adjusting the pH of the aqueous alkali metal 
silicate solution include sodium hydroxide, potassium hydroxide and lithium hydroxide. In the above-described 
treating solution, an alkaline earth metal salt or a Group IVb metal salt may be blended. Examples of the alkaline 
earth metal salt includ nitrates such as calcium nitrate, strontium nitrate, magnesium nitrate and barium nitrat , 
and water-soluble salts such as sulfate, hydrochloride, phosphate, acetate, oxalate and borate. Examples of the 
5 Group IVb metal salt include titanium tetrachloride, titanium trichloride, potassium titanium fluoride, potassium 
' titanium oxalate, titanium sulfate, titanium tetraiodide and zirconium chloride oxide. The alkaline arth metals and 
Group IVb metal salts may be used individually or In combination of two or more thereof. The metal salt is 
preferably used in an amount of 0.01 to 10 wt%, more preferably from 0.05 to 5.0 wt%. 

[0189] Other than these, various sealing treatments may be used and in general, water vapor sealing, boiling 
water (hot water) sealing, metal salt sealing (e.g., chro mate/bichromate sealing, nickel acetate sealing), oil and 

^0 fat impregnation sealing, synthetic resin sealing, low-temperature sealing (with red prussiate or alkaline earth 

salt), known as a sealing treatment of anodized film, may be used. In view of the performance (adhesion with heat- 
sensitive layer or hydro philicity) as the support of a printing plate, high-speed treatment, low cost and low 
pollution, water vapor sealing is relatively preferred. Examples of the method therefor include a method of 
continuously or discontinuously contacting water vapor with anodized film under applied pressure or atmospheric 
pressure at a relative humidity of 70% or more and water vapor temperature of 95^0 or more for approximately 2 to 
180 seconds. Other examples of the sealing treatment include a method where the support is dipped in or sprayed with 
hot water or an aqueous alkali solution at a temperature on the order of 80 to 100*^0 or in place of this treatment 
or in subsequent thereto, the support is dipped in or sprayed with a nitrite solution. Examples of the nitrite 
include nitrites and ammonium salts thereof, namely, ammonium salts and nitrite, of metals belonging to Groups la, 
Ha, lib, lllb, IVb, IVa. Via, Vila and VIII of the periodic table. Preferred examples of the metal salt include LiO 2. NaN02. 

20 KNO2. Mg(N0 2)2. Ca(N02)2. Zn(N03)2, A1(N0 2)3, Zr(N02)4, Sn(N02)3. Cr(N0 2)3, Co(N02)2. Mn(N0 2)2 and Ni(NO 2)2- 
Among these, more preferred are alkali metal nitrites. The nitrites can be used in combination of two or more thereof. 
[0190] The treating conditions vary depending on the state of the support and the kind of the alkali metal and 
cannot be indiscriminately determined, however, for example, in the case of using sodium nitrite, the alkali 
conditions may be selected within the range such that the concentration is generally from 0.001 to 10 wt%, 

25 preferably from 0.01 to 2 wt%, the bath temperature is generally from room temperature to about lOO^C, preferably 
from 60 to QO'^C. and the treating time is generally from 1 5 to 300 seconds, preferably from 1 0 to 1 80 seconds. The 
pH of the aqueous nitrite solution is preferably adjusted to 8.0 to 11.0, more preferably 8.5 to 9.5. The pH of the 
aqueous nitrite solution can be suitably adjusted to the above-described range using, for example, an alkali buffer 
solution. The alkali buffer solution is not particularly limited, however, for example, a mixed aqueous solution of 
sodium hydrogencarbonate and sodium hydroxide, a mixed aqueous solution of sodium carbonate and sodium 

30 hydroxide, a mixed aqueous solution of sodium carbonate and sodium hydrogencarbonate, a mixed aqueous solution of 
sodium chloride and sodium hydroxide, a mixed aqueous solution of hydrochloric acid and sodium carbonate, a mixed 
aqueous solution of sodium tetraborate and sodium hydroxide and the like may be suitably used. For the alkali buffer 
solution, an alkali metal salt other than sodium salt, for example, potassium salt may also be used. 
[0191] After the above-described silicate treatment or sealing treatment is applied, the support may be 

subjected to a treatment v^h an acidic aqueous solution or an application of a hydrophilic undercoat disclosed in 
JP-A-5-278362, or to a treatment of providing an organic layer disclosed in JP-A-4-282637 and JP-A-7-3 14937. so as 
to increase the adhesion to the heat-sensitive layer. 

[0192] After the support surface is subjected to these treatments or undercoating, a back coat is applied, if 
desired, to the back surface of the support. The back coat is preferably a coating layer comprising a metal oxide 
obtained by hydrolyzing and polycondensing an organic polymer compound described in JP-A-5-45885 and an organic 
40 or inorganic metal compound described In JP-A-6-35174. Among these coating layers, those comprising a metal oxide 
obtained from an alkoxy compound of silicon such as Si(OCH 3)4, Si(OC 2H5)4, Si(OC 3H7)4 and Si(OC 4^19)4, are 
preferred because these alkoxy compounds of silicon are inexpensive and easily available and the coating layer can 
have excellent resistance against developer. 

[0193] With respect to the preferred properties of support for the lithographic printing plate precursor, the 
45 center line average roughness is from 0.10 to 1.2 pm. If this roughness is less than 0.10 \im, the adhesive property 
v^th the heat-sensitive layer decreases and the press life is seriously reduced, whereas if it exceeds 1 .2 pm. the 
resistance against staining at the printing deteriorates. The color density of the support is, in terms of 
reflection density value, from 0.1 5 to 0.65. If the color is white in excess of 0. 1 5, the halation Is excessively 
intensifled at the image exposure and causes troubles in the irhage formation, whereas if the color is black in 
excess of 0.65, the image can be hardly viewed at the plate inspection operation after the development and 
50 conspicuously low suitability for plate inspection results. 

[0194] The lithographic printing plate precursor of the present invention can have more excellent on-press 
developability by using an aluminum substrate subjected to surface roughening and then anodization as the support 
In this case, an aluminum substrate subjected further to a silicate treatment is more preferred. 
[0195] On the aluminum substrate for use in the printing plate precursor of the present Invention, a water- 
55 insoluble hydrophilic layer or a hydrophilic layer which generates heat upon laser exposure and at the same time is 
insoluble in water may be p^o^^ded. Or, after a heat-insulating layer comprising an organic polymer is provid d on 
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the aluminum substrate so as to impart heatHnsuiatIng property, the above-described wat r-insoluble hydrophiiic 
layer or hydrophiiic layer which generates heat upon laser exposur and at the same time is Insoluble In water, may 
be provided 

[0196] For example, a hydrophiiic layer comprising silica fine particles and a hydrophiiic resin may be provided 
on the aluminum substrate. Furthermore, by introducing a light-to-heat converting material described above into this 
hydrophiiic layer, the layer can work as an exothermic hydrophiiic layer. By virtue of this construction, not only 
the heat is prevented from easily escaping into the aluminum substrate but also the substrate can be used as a 
hydrophiiic substrate capable of generating heat upon laser exposure. Furthermore, when an interiayer comprising an 
organic polymer is provided between the hydrophiiic layer and the aluminum substrate, the heat can be more 
successfully prevented from escaping into the aluminum support In view of the on-press developabllity, the support 
is preferably not porous and if a hydrophiiic organic polymer material is contained In a proportion as high as 40% 
or more, the support swells with water and disadvantageously encounters difficulties in the clearing of ink. 
[0197] The hydrophiiic layer for use in the present invention is three-dimension ally crosslinked and incapable 
of dissolving in the fountain solution at the lithographic printing using water and/or ink. This layer preferably 
comprises the following colloid, that is. a colloid comprising a sol-gel converting system of an oxide or hydroxide 
of beryllium, magnesium, aluminum, silicon, titanium, boron, germanium, tin, zirconium, iron, vanadium, antimony or 
a transition metal. Depending on the case, the colloid may comprise a composite of these elements. In the colloid, 
the element forms a network structure through oxygen atom and at the same time, non-bonded hydroxyl group and 
alkoxy group are present and interspersed in the structure. From the initial hydrolysis condensation stage where 
active alkoxy group and hydroxyl group occupy a large proportion, with the progress of the reaction, the colloid 
increases in the particle size and becomes inactive. The colloid particles generally have a particle size of 2 to 
500 nm and in the case of silica, spherical particles having a particle size of 5 to 100 nm are preferred In the 
present invention. Like aluminum colloid, feather-like particles of 100x10 nm are also effective. 
[0198] Furthermore, a peari neck-like colloid where spherical particles having a particle size of 10 to 50 nm 
are connected to a length of 50 to 400 nm may.also be used. 

[0199] The colloid may be used by itself or may be used in mixture v^h a hydrophiiic resin. In order to 
accelerate the crosslinking, a crosslinking agent for colloid may be added. 

[0200] Usually, the colloid is stabilized by a stabilizer in many cases. In the case of a cationically charged 
colloid, a compound having an anionic group is added as the stabilizer, and in'the case of an anionically charged 
colloid, a compound having a cationic group is used. For example, silicon colloid is anionically charged, therefore, 
an amine-based compound is added as the stabilizer, and the aluminum colloid is cationically charged, therefore, a 
strong acid such as hydrochloric acid or acetic aid is added. When this colloid is coated on a substrate, a 
transparent film is formed at an ordinary temperature in many cases, however, only v^h the evaporation of the solvent 
of colloid, gelling insufficiently completes. By heating the colloid to a temperature where the stabilizer can be 
removed, firm three-dimensional crosslinking takes place and a hydrophiiic layer preferred in the present invention 
can be formed. 

[0201] Without using the aboye-described stabilizer, a hydrolysis condensation reaction may be performed 
directly from the starting material (e.g., di- tri- and/or tetraalkoxysilane) to provide an appropriate so! state, 
and the sol may be coated as it is on a substrate and dried to complete the reaction. In this case, the three- 
dimensional crosslinking can be accomplished at a lower temperature than in the case of adding a stabilizer. 
[0202] In addition, a colloid obtained by dispersing and stabilizing an appropriate hydrolysis condensation 
reactant in an organic solvent is also suitably used in the present invention. In this case, only with evaporation 
of the solvent, a three-dimensionally crosslinked film can be obtained. When the solvent is selected from low 
boiling point solvents such as methanol, ethanol, propanol, butanol, ethylene glycol monomethyl ether, ethylene 
glycol monoethyl ether and methyl ethyl ketone, the drying can be achieved at an ordinary temperature. In particular, 
colloids using a methanol or ethanol solvent are useful in the present invention because curing at a low temperature is 
facilitated. 

[0203] The hydrophiiic resin which is used together with the colloid is preferably a resin having a hydrophiiic 
group such as hydroxyl, carboxyl, hydroxyethyl, hydroxypropyl, amino, aminoethyl, aminopropyl and carboxymethyl. 
Specific examples of the hydrophiiic resin include gum arable, casein, gelatin, starch derivatives, carboxymethyl 
cellulose and Na salt thereof, cellulose acetate, sodium alginate, vinyl acetate-maleic acid copolymers, styrene- 
maleic acid copolymers, polyacryllc acids and salts thereof, polymethacrylic acids and salts thereof, homopolymers 
and copolymers of hydroxyethyl methacrylate, homopolymers and copolymers of hydroxyethyl acrylate, homopolymers 
and copolymers of hydroxypropyl methacrylate, homopolymers and copolymers of hydroxypropyl acrylate. 
homopolymers and copolymers of hydroxybutyl methacrylate, homopolymers and copolymers of hydroxybutyl acrylate, 
polyethylene glycols, hydroxypropylene polymers, polyvinyl alcohols, hydrolyzed polyvinyl acetate having a 
hydrolysis degree of at least 60 wt%. preferably at least 80 wt%, polyvinyl formal, polyvinyl butyral, polyvinyl 
pyrrolidone, homopolymers and copolymers of acrylamide, homopolymers and copolymers of methacrylamide, 
homopolymers and copolymers of N-methylolacrylamide, and homopolymers and copolymers of 2-acrylamide-2- 
m ethyl pro pa nesulfonic acid and salts thereof 

[0204] The hydrophiiic resin is more preferably a water-insoluble hydroxy! group-containing polymer and specific 
examples thereof include homopolymers and copolymers of hydroxyethyl methacrylate, and copolymers of hydroxyethyl 
acrylate. 
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[0205] The hydrophilic resin is used together with the colloid and the added ratio is, in the case where the 
hydrophilic resin is soluble in water, preferably 40 wt% or less based on all solids content in the hydrophilic 
lay r and in the case where the hydrophilic resin is not soluble In water, preferably 20 wt% of less based on all 

solids content. ' - 

[0206] The hydrophilic resin may be used as it is but for the purpose of increasing the impression capability at 
the printing, a crosslinking agent for hydrophilic r sin except for colloid may be added. Examples of the 
crosslinking agent for the hydrophilic resin include initial hydrolysis condensates of formaldehyde, gtyoxal, 
polyisocyanate and tetraalkoxystlane, dimethylol urea and hexamethylolmelamine. 

[0207] The hydrophilic layer of the present invention may contain a crosslinking agent of accelerating the 
crosslinking of the colloid in addition to the oxide or hydroxide colloid and the hydrophilic resin. This 
crosslinking agent is preferably initial hydrolysis condensate of tetraalkoxysilane, trialkoxysilylpropyl-N,N,N- 

trialkylammonlum haltde, or aminopropyltrialkoxysilane. The added ratio thereof is preferably 5 wt% or less based on 
all solids content in the hydrophilic layer. 

[0208] The hydrophilic layer of the present invention may further contain a hydrophilic light-to-heat converting 
material so as to increase heat sensitivity. The light-to-heat converting material is preferably a water-soluble 
infrared absorbing dye, and the cyanine dye having a sulfonic acid group or an alkali metal salt or amine salt group 
of sulfonic acid represented by formula (I) can be used to this purpose. The ratio of this dye added is from 1 to 20 
wt%, preferably from 5 to 15 wt%, based on the entire amount of the hydrophilic layer. 

[0209] In the present invention, the three-dimension ally crosslinked hydrophilic layer coated preferably has a 
thickness of 0.1 to 10 \im, preferably from 0.5 to 5 pm. If the thickness is excessively small, the hydrophilic layer 
has poor durability and the Impression capability at the printing decreases, whereas If it is too large, the 
r solution decreases. 

[0210] The interiayer comprising an organic polymer is described below. The organic polymer which can be used in 
the interiayer may be any organic polymer commonly used, such as polyurethane resin, polyester resin, acrylic resin, 
cresol resin, resol resin, polyvinyl acetal resin and vinyl resin. The amount coated thereof is preferably from 0.1 to 5.0 g/m 
^. If the amount coated is less than 0.1 g/m ^ the heat-insulating effect is low, whereas if it exceeds 5.0 g/m ^, the press 
life in the non-image area deteriorates. 

[021 1] The lithographic printing plate precursor of the present invention can form an image by the exposure with 
a high output laser, however, a writing machine such as thermal head may also be used. In the present invention, a 
laser of emitting light in the infrared or near infrared region is preferred, and a laser diode of emitting light In 
the near infrared region is more preferred. 

[0212] in this case, when a microcapsule is used in the heat-sensitive layer and the outer wall of the 
microcapsule is capable of rupturing by the heat used for the image formation, the exposure must be performed with 
an energy amount sufficlentiy large to rupture the outer wall. 

[0213] In the case of not rupturing the outer wall of the capsule by the heat used for the image formation, the 
exposure must be performed with an energy not to cause rupturing of the outer wall. 

[0214] As such, the lithographic printing plate precursor of the present invention can be manufactured. This 
lithographic printing plate precursor can perform the recording with an infrared laser. 

[02151 recording may be thermally made using an ultraviolet lamp or a thermal head, however, in the present 

invention, the image exposure is preferably performed using a solid laser or semiconductor laser capable of 
radiating an infrared light at the wavelength of 760 to 1,200 nm. The laser output is preferably 100 mW or more and 
in order to shorten the exposure time, a multi-beam laser device is preferably used. The exposure time is preferably 
20 M seconds or less per one picture element The energy irradiated on the recording material is preferably from 1 0 
to300mJ/cm^. 

[0216] The thus exposed plate is fixed to a cylinder of the printing machine v^thout passing through any 
processing. Using this fixed plate, the printing can be performed by the follov^ng procedures. 

(1) A method of supplying fountain solution to the printing plate and after the development on the press, 
further supplying ink to start the printing. 

(2) A method of supplying fountain solution and ink to the printing plate and after the development on the press, 
starting the printing. 

(3) A method of supplying ink to the plate and simultaneously with the supply of fountain solution, feeding 
paper to start printing. 



[0217] Also, as described in Japanese Patent No. 2938398, the plate may be fixed to the cylinder of the printing 
machine, exposed by a laser mounted on the printing machine, and developed on the press by applying fountain 
solution and/or ink thereto. The plate is preferably developable with water or an aqueous solution or capable of 
fixing to the printing machine as it is without passing through development and being used for the printing. 
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[0218] The present invention is d scribed in greater detail below by referring to the Examples, however; the 
pr sent invention should not be construed as being limited thereto. 

EXAMPLES 1-1 TO 1-7 AND COMPARATIVE EXAMPLES 1-1 TO 1-3 

Preparation of Support (1 ) (preparation of aluminum support) 

[0219] A molten metal of JIS A01505 alloy containing 99.5% or more aluminum, 0.30% of Fe, 0.10% of Si, 0.02% 
of Ti and 0.013% of Cu was subjected to a cleaning treatment and then cast. In the cleaning treatment, the molten 
metal was subjected to a degassing treatment and then to a ceramic tube filter treatment, for removing unnecessary 
gas such as a hydrogen gas. The casting was performed by the DC casting method. The solidified ingot having a plate 
thickness of 500 nm was scalped to 10 mm from the surface, subjected to a homogenization treatment at 550*0 for 10 
hours so as to prevent the intermetallic compound from becoming coarse. Subsequently, the plate was hot-rolled at 
400*'C, intermediate-annealed at 500'*C for 60 seconds in a continuous annealing furnace and then cold-rolled to 
obtain an aluminum rolled plate having a thickness of 0.30 mm. By controlling the roughness of the roller, the 
center line average surface roughness (Ra) after the cold rolling was controlled to 0.2 \}m. Thereafter, the plate 
was applied with a tension leveler to improve the planeness. 

[0220] Subsequently, the plate was surface-treated to obtain a support for a lithographic printing plate. 
[0221] The plate was degreased with an aqueous 10% sodium aluminate at 50*0 for 30 seconds to remove the 
rolling oil on the aluminum plate surface and then treated for neutralization and desmutting with an aqueous 30% 
sulfuric solution at 50''C for 30 seconds. 

[0222] Then, the aluminum plate was subjected to a so-called graining treatment of roughening the support 
surface so as to attain good adhesion between the support and the heat-sensitive layer and at the same time to 
impart water receptivity to the non-image area. While keeping an aqueous solution containing 1 % of nitric acid and 
. 0.5% of aluminum nitrate at 45°C and passing the aluminum web through the aqueous solution, the electrolytic 
graining was performed by applying an alternation-wave electric current at a current density of 20 A/dm ^ and a duty 
ratio of 1 .1 to a quantity of electricity of 240 C/dm ^ in the anode side from an indirect power supply cell. Thereafter, 
the plate was etched with an aqueous 10% sodium aluminate solution at 50''C for 30 seconds and then treated with an 
aqueous 30% sulfuric acid solution for neutralization. and desmutting at 50°C for 30 seconds (Aluminum Substrate A). 
[0223] In order to improve the abrasion resistance, chemical resistance and water receptivity, an oxide film was 
formed on the support by anodization. An aqueous 20% sulfuric acid solution at SS'C was used as the electrolyte and 
while trarispordng the aluminum web through the electrolyte, the electrolytic treatment was performed with a d.c. 
current at 14 A/dm^ from an indirect power supply cell to form an anodic oxide film of 2.5 g/m^ (Aluminum Substrate B) 
[0224] Thereafter, in order to ensure the hydrophilicity in the non-image area of the printing plate, the 
substrate was treated vwth silicate. In the treatment, while keeping an aqueous 1.5% No. 3 sodium silicate solution 
(i.e., sodium tetrasiiicate solution) at 70*'C, the aluminum web was transported therethrough such that the contact time 
was 15 seconds, and then washed with water. The amount of Si attached was 10 mg/m ^. The thus-prepared support 
had Ra (center line average surface roughness) of 0.25 pm (Aluminum Substrate C). 

Preparation of Support (2) (preparation of support comprising aluminum substrate having provided thereon exothermic 
hydrophilic layer): 

[0225] In 240 g of methanol, 45.2 g of methanol silica sol (produced by Nissan Chemical, a colloid comprising a 
methanol solution containing 30 wt% of silica particles of 10 to 20 nm), 1 .52 g of poly-2-hydroxyethyl methacrylate 
and 3.2 g of infrared absorbing dye (1-32) were dissolved. The resulting solution was coated on Aluminum Substrate C 
by bar coating and dried In an oven at 100*C for 30 seconds. The amount coated was 1.0 g/m^. 

Preparation of Support (3) (preparation of support comprising aluminum substrate having provided thereon heat- 
insulating layer and further provided thereon exothermic hydrophilic layer): 

Coating of Heat-Insulating Layer 

[0226] In 100 g of methyl ethyl ketone and 90 g of methyl lactate, 10 g of polyvinyl butyral resin was 
dissolved. The resulting solution was coated on Aluminum Substrate C by bar coating and dried in an oven at 100'*C 
for 1 minute. The amount coated was 0.5 g/m^. 

Coating of Exothermic Hydrophilic Layer: 

[0227] In 240 g of methanol, 45.2 g of methanol silica sol, 1 .52 g of poly-2-hydroxyethyl methacrylate and 3.2 g 
of infrared absorbing dye (1-32) were dissolved. The resulting solution was coated on the previously provided heat- 
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insulating layer by bar coating and dri d in an oven at 100°C for 30 seconds.- The amount coated was 1.0 gfmK 

Synthesis of Fine Particulate Polymer Capable of Combining by Heat 

Synthesis (1) of Fine Particulate Polymer Capable of Combining by Heat 

5 [0228] To a reaction system, 2.0 g of glycidyl methacrylate, 13.0 g of methyl methacrylate and 200 ml of an 

aqueous polyoxyethylene phenol solution (concentration: 9.8 x10'^ mol/liter) were added, and while stirring at 250 
rpm. the inside of the system was purged with nitrogen gas. The resulting solution was adjusted to 25''C and thereto 
10 ml of an aqueous cerium(IV) ammonium salt solution (concentration: 0.984. xlO^ mol/iiter) was added. At this time, 
an aqueous ammonium nitrate solution (concentration: 58.8 x10"^ mol/liter) was added to adjust the pH to 1.3 to 
1 .4. Thereafter, the solution was stirred for 8 hours. The thus-obtained solution had a solids concentration of 9.5% 
and an average particle size of 0.4 [im. 

Synthesis (2) of Fine Particulate Polymer Capable of Combining by Heat 

/5 [0229] 7.5 g of ally! methacrylate and 7.5 g of styrene were polymerized in the same manner. The thus-obtained 
solution had a solids concentration of 9.5% and an average particle size of 0.4 \im. 

Synthesis (3) of Fine Particulate Polymer Capable of Combining by Heat 

[0230] In a solution containing 12.0 g of ethyl acetate and 6.0 of methyl ethyl ketone, 6.5 of Epicoat 1007 
2^ (Yuka Shell Epoxy K.K.), 1.0 g of light-to-heat converting material (1-34) and 0.1 g of an anion surfactant 
("Pionine A41C" produced by Takemoto Yushi K.K.) were dissolved. 

The resulting solution was added to 36 g of 4% aqueous solution of PVA 205 (Kuraray Co., Lt) and then emulsion- 
dispersed by homogenizer at 15,000 rpm for 15 minutes. 

[0231] Therefore, further the dispersed solution was heated at 60 "^C and stirred for 90 minutes, and then a 
25 solvent in the solution was evaluated to obtain a fine particle polymer having an average particle size of 0.20 \}m 
. and a solids concentration of 1 8.0%. 

Synthesis (4) of Fine Particulate Polymer (Comparative Example) (not having a reactive group): 

[0232] 1 5 g of styrene was polymerized in the same manner. The thuis-obtained solution had a solids concentration 
of 9.0% and an average particle size of 0.3 jjnn. 

Coating of Heat-Sensitive Layer: 

[0233] Coating solutions each having the following composition containing the heat-fusible fine particulate 
35 polymer of Synthesis Example (1 ), (2) (3) or (4) were prepared and coated on Support (1 ). (2) or (3) prepared above 
to form a heat-sensitive layer. 



Composition of Coating Solution for Heat-Sensitive Layer: 


Water 

Fine Particulate Polymer (1), (2), (3) or (4) synthesized above (in terms of solids content) 
Polyhydroxyethyl acrylate (weight average molecular weight 25.000) 
Infrared Absorbing Dye (1-32) 


100 g 
5g 
0.5 g 
0.3 g 



[0234] The coating solution was bar-coated and then dried in an oven at 80°C for 120 seconds. The coated 
amount was 0.5 g/m^. 

[0235] The thus-obtained lithographic printing plate capable of on-press development was exposed in Trendsetter 
50 3244 VFS manufactured by Creo, on which a water cooling 40 W Infrared semiconductor laser was mounted, under the 
conditions such that the output was 9 W, the rotation number of the outer drum was 210 rpm, the plate surface energy 
was 100 mJ/cm ^ and the resolution was 2,400 dpi. Thereafter, without passing through development, the plate was 
fixed to a cylinder of a printing machine Heider SOR-M and by supplying fountain solution, then supplying ink and 
further feeding paper, printing was performed. All plates could be on-press developed without any problem and used 
55 for printing. The number of sheets of the printed matter obtained with each plate Is shown in Table 1-1 below. 
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TABLE 1-1 





Support 


Heat-Sensitive Layer 


Number of Printable Sheets 


Example 1-1 


(1) 


Fine Particulate Polymer (1) 


5,000 


Example 1-2 


(2) 


Fine Particulate Polymer (1) 


10.000 


Example 1-3 


(3) 


Fine Particulate Polymer (1) 


15,000 


Example 1-4 


(1) 


Fine Particulate Polymer (2) 


3,000 


Example 1-5 


(2) 


Fine Particulate Polymer (2) 


6,000 


Example 1-6 


(3) 


Fine Particulate Polymer (2) 


10,000 . 


Example 1-7 


(1) 


Fine Particulate Polymer (3) 


20,000 


Comparative Example 1-1 


(1) 


Fine Particulate Polymer (4) 


1.000 


Comparative Example 1-2 


(2) 


Fine Particulate Polymer (4) 


1.500 


Comparative Example 1-3 


(3) 


Fine Particulate Polymer (4) 


2,000 



[0236] As seen from the results above, the press life is better with the fine particulate polymer having a 
reactive group. Also, the press life is better with the support comprising an aluminum substrate having provided 
thereon an exothermic hydrophilic layer or the support comprising an aluminum substrate having provided thereon a 
heat-insulating layer and further provided thereon an exothermic hydrophilic layer. 

EXAMPLE 1-8 

[0237] A coating solution for the heat-sensitive layer comprising the following composition was coated on 
Support (3) . 



Water 


100 g 


Fine Particulate Polymer (2) synthesized above (in terms of solids content) 


5g 


Polyacrylic acid (weight average molecular weight 25,000) 


0.5 g 


Sorbitol triacrylate 


1.0g 


Infrared Absorbing Dye (1-31) 


0.3 g 



[0238] The thus-obtained plate was exposed and used for printing in the same manner as in Example 1-1 to 1-7, as 
a result, 20,000 sheets could be printed without any abnormality. 

EXAMPLE 1-9 

[0239] A coating solution for the heat-sensitive layer comprising the following composition was coated on 
Support (3). 



Water 


100 g 


Fine Particulate Polymer (1) synthesized above (in terms of solids content) 


5g 


Polyacrylic acid (weight average molecular weight: 25,000) 


0.5 g 


Diethylenetriamine 


1.0 g 


Infrared Absorbing Dye (1-31) 


0.3 g 



[0240] . The thus-obtained plate was exposedin Luxel T-9000CTP manufactured by Fuji Photo Film Co., Ltd., on 
which a multi-channel laser head was mounted, under the conditions that the output was 250 mW per 1 beam, the 
rotation number of the outer drum was 800 rpm and the resolution was 2.400 dpi. Using.this plate, printing was 
performed in the same manner as in Example 1-1 to 1-7, as a result, 30,000 sheets could be printed without any 
abnormality. 
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EXAMPLES 1-10 TO 1-12 

[0241] Lithographic printing plate precursors were prepared, image exposed and used for printing in the same 
manner as in Example 1-1 exc pt for using Aluminum Substrates A to C obtained in the Preparation of Support (1 ), and 
then valuated on the on-press developability. 

[0242] The on-press developability was evaluated by examining how large % the shadow part of a halftone image f 
1 50 lines/inch on the 1 00th printed matter from the initiation of printing could be reproduced and as the value 
obtained was higher, the on-press developability was evaluated more excellent 
[0243] The results obtained are shown in Table 1-2 below. 



TABLE 1-2 



Resistance against Staining at Printing 




Aluminum Substrate 


Reproducibility of Shadow Part (%) 


Example 1-10 


Aluminum Substrate A 


90 


Example 1-11 


Aluminum Substrate B 


95 


Example 1-12 


Aluminum Substrate C 


98 



[0244] It is seen from Table t>2 that when an aluminum substrate subjected to anodization or further to silicate 
solution was used as the support, the on-press developability was excellent 

[0245] In the lithographic printing plate precursor of the present invention, the heat-sensitive layer provided 
on a hydrophilic support contains a fine particulate polymer capable of combining by heat at the time of image 
formation and having a functional group capable of reacting with a functional group present in another fine 
particulate polymer or with a functional group present in another component in the heat-sensitive layer, whereby the 
lithographic printing plate precursor can have high sensitivity and high press life, provide a printed matter free 
of residual color and staining, exhibit good on-press developability and print a larger number of printed matters. 
By further incorporating a light-to-heat converting material into the heat-sensitive layer or providing a layer 
containing a light-to-heat converting material between the support and the heat-sensitive layer, plate-making can be 
performed using scan exposure based on digital signals. Furthermore, by using an aluminum substrate subjected to 
anodization or further to silicate treatment as the support, more excellent on-press developability can be obtained. 

EXAMPLES 11-1 TO 11-6 AND COMPARATIVE EXAMPLES 11-1 TO 11-3 

Preparation of Support (1 ) (preparation of aluminum suksstrate) 

[0246] As the Support (1), Aluminum Substrates A, B and C were prepared in the same manner as in Examples 1-1 
to 1-7. 

Preparation of Support (2) (preparation of support comprising aluminum substrate having provided thereon exothermic 
hydrophilic layer) 

[0247] Support (2) was prepared in the same manner as in Examples 1-1 to 1-7. 

Preparation of Support (3) (preparation of support comprising aluminum sut)strate having provided thereon heat- 
insulating hydrophilic layer) 

[0248] Support (3) was prepared in the same manner as in Examples 1-1 to 1-7. 
[0249] Synthesis of Fine Particulate Polymer incapable of Combining by Heat 

Synthesis (1 ) of Fine Particulate Polymer Incapable of Combining by Heat: 

[0250] To a reaction system, 7.5 g of glycidyl methacrylate, 3.5 g of trimethylolpropane triacrylate, 4.0 g of 
methyl methacrylate and 200 ml of an aqueous polyoxyethylene phenol solution (concentration: 9.8 xlO'^ mol/liter) 
were added, and while stirring at 250 rpm. the inside of the system was purged with nitrogen gas. The resulting 
solution was adjusted to 25*'C and thereto 10 ml of an aqueous cerium(IV) ammonium salt solution (concentration: 
0.984x10'^ mol r^) was added. At this time, an aqueous ammonium nitrate solution (concentration: 58.8 xlO*^ mol I '') 
was added to adjust the pH to 1 .3 to 1.4. Thereafter, the solution was stirred for 8 hours. The thus-obtained 
solution had a solids concentration of 9.5% and an average particle size of 0.4 pm. 
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Synthesis (2) of Fine Particulate Polymer Incapable of Combining by Heat 

[0251] 7.5 g of ally! methacrylat , 5.5 g of styrene and 2.0 g of divinyl benzene were polymerized in the sam 
manner. The thus-obtained solution had a solids concentration of 9.5% and an average particle size of 0.4 pm. 

5 Synthesis (3) of Fine Particulate Polymer (Comparative Example) (not having a reactive group): 

[0252] 15 g of styrerie polymerized in the same manner. The thus-obtained solution had a solids concentration 
of 9.0% and an average particle size of 0.3 pm. 

Coating of Heat-Sensitive Layer: 

10 

[0253] Coating solutions each having the following composition containing the fine particulate polymer of 
Synthesis Example (1), (2) or (3) were prepared and coated on Support (1), (2) or (3) prepared above to form a heat-, 
s nsitive layer. 



Composition of Coating Solution for Heat-Sensitivie Layer 


Water 


100 g 


Fine Particulate Polymer (1), (2) or (3) synthesized above (in terms of solids content) 


5g 


Polyhydroxyethyl acrylate (weight average molecular weight 25,000) 


0.5 g 


Infrared Absorising Dye (1-32) 


0.3 g 



[0254] The coating solution was bar-coated and then dried in an oven at 1 0O'^C for 60 seconds. The coated 

amount was 0.5 g/m^. 

[0255] The thus-obtained lithographic printing plate capable of on-press development was exposed In Trendsetter 
3244VFS manufactured by Creo, on which a water cooling 40W infrared semiconductor laser was mounted, under the 
conditions such that the output was 9 W, the rotation number of the outer drum was 210 rpm, the plate surface energy 
was 100 mJ/cm ^ and the resolution was 2,400 dpi. Thereafter, without passing through development, the plate was 
fixed to a cylinder of a printing machine Heider SOR-M and by supplying fountain solution, then supplying ink and 
further feeding paper, printing was performed. Ail plates could be on-press developed without any problem and used 
for printing. Furthermore, the plate was aged at SO^C for 3 days and then on-press developed to examine the level of 
staining. The number of sheets of the printed matter obtained with each plate is shown in Table 11-1 below. 



TABLE 11-1 



45 





Support 


Heat-Sensitive Layer 


Number of Sheets Printed 


Staining After Aging 


Example 11-1 


(1) 


Fine Particulate Polymer (1) 


5,000 


not stained 


Example 11-2 


(2) 


Fine Particulate Polymer (1) 


10.000 


not stained 


Example 11-3 


(3) 


Fine Particulate Polymer (1) 


15.000 


not stained 


Example 11-4 


(1) 


Fine Particulate Polymer (2) 


3.000 


. not stained 


Example lt-5 


(2) 


Fine Particulate Polymer (2) 


6.000 


not stained 


Example 11-6 


(3) 


Fine Particulate Polymer (2) 


10,000 


not stained 


Comparative Example 11-1 


(1) 


Fine Particulate Polymer (3) 


1,000 


stained 


Comparative Example 11-2 


(2) 


Fine Particulate Polymer (3) 


1,500 


stained 


Comparative Example 11-3 


(3) 


Fine Particulate Polymer (3) 


2,000 


stained 



[0256] It is seen from these results that when a fine particulate polymer Incapable of combining by heat used 
for the image formation was used, good press life was obtained. Furthermore, in the case where the support was an 
aluminum substrate having provided thereon an exothermic hydrophilic layer or an aluminum substrate having provided 
thereon a heat-insulating layer and further provided thereon an exothermic hydrophilic layer, the press life was . 
more excellent 

55 

EXAMPLE 11-7. 
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[0257] A coating solution for the heat-sensitive layer comprising the following composition was coated on 
Support (3) . 



Water 


100 g 


Fine Particulat Polymer (2) synthesized above (in terms of solids content) 


5g 


Polyacrylic acid (weight average molecular weight: 25,000) 


0.5 g 


Sorbitol triacrylate 


1.0 g 


infrared Absorbing Dye (1*31 ) 


0.3 g 



10 

[0258] The thus-obtained plate was exposed and used for printing in the same manner as in Example 11-1 to 11-6, 
as a result, 20,000 sheets could be printed without any abnormality. 

*5 EXAMPLE 11-8 

[0259] A coating solution for the heat-sensitive layer comprising the following composition was coated on 
Support (3). 



Water 


100 g 


Fine Particulate Polymer (1) synthesized above (in terms of solids content) 


5g 


Polyacrylic acid (weight average molecular weight: 25,000) 


0.5 g 


Diethylenetriamine 


1.0 g 


Infrared Absorbing Dye (1-31) 


0.3 g 



25 



30 



[0260] The thus-obtained plate was exposed in Luxel T-9000CTP manufactured by Fuji Photo Film Co., Ltd., on 
which a multi-channel laser head was mounted, under the conditions that the output was 250 mW per 1 beam, the 
rotation number of the outer drum was 800 rpm and the resolution was 2,400 dpi. Using this plate, printing was 
performed in the same manner as in Example 11-1 to 11-6, as a result, 30,000 sheets could be printed without any 
abnormality. 



35 



EXAMPLES 11-9 TO 11-11 



40 



45 



50 



[0261] Lithographic printing plate precursors were prepared, image exposed and used for printing in the same 
manner as in Example 11-1 except for using Aluminum Substrates A to C obtained in the Preparation of Support (1 ), 
and then evaluated on the on-press developability. 

[0262] The on^press developability was evaluated by examining how large % the shadow part of a halftone image of 
150 lines/inch on the 100th printed matter from the initiation of printing could be reproduced and as the value 
obtained was higher, the on-press developability was evaluated more excellent 
[0263] The results obtained are shown in Table li-2 below. 

TABLE 11-2 



Resistance against Staining at Printing 




Aluminum Substrate 


Reproducibility of Shadow Part (%) 


Example 11-9 


Aluminum Substrate A 


90 


Example 11-10 


Aluminum Substrate B 


95 


Example 11-11 


Aluminum Substrate C 


98 



55 



[0264] It is seen from Table 1-2 that when an aluminum substrate subjected to anodization or further to silicate 
solution was used as the support, the on-press developability was exc llent 
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[0265] In the lithographic printing plate precursor of the present invention, th heat-sensitive layer provided 
on a hydrophilic support contains a fine particulate polymer incapable of combining by heat used for the image 
formation and. having a functional group capable of reacting with a functional group present in another fine 
particulate polymer or with a functional group present in another component in the heat-sensitive layer, whereby the 
lithographic printing plat precursor can have high sensitivity and high pr ss life, provide a printed matter free 
of residual color and staining, xhibit good on-press developabllity even after aging, and print a larger number of 
printed matters. By further incorporating a light-to-heat conv rting materia! into the heat-sensitive layer or 
providing a layer containing a light-to-heat conv rting material between the support and th heat-sensitive layer, plate- 
making can be performed using scan exposure based on digital signals. Furthermore, by using an aluminum substrate 
subjected to anodization or further to silicate treatment as the support, more excellent on-press developabllity can ' 
be obtained. 

EXAMPLES III-1 TO III-6 AND 

COMPARATIVE EXAMPLES TO III-3 

Preparation of Support (1) (preparation of aluminum substrate) 

[0266] As the Support (1). Aluminum Substrates A, B and C were prepared in the same manner as in Examples 1-1 
to 1-7. 

Preparation of Support (2) (preparation of support comprising aluminum substrate having provided thereon exothermic 
hydrophilic layer) 

[0267] Support (2) was prepared in the same manner as in Examples 1-1 to 1-7. 

Preparation of Support (3) (preparation of support comprising aluminum substrate having provided thereon heat- 
insulating hydrophilic layer) 

[0268] Support (3) was prepared in the same manner as in Examples 1-1 to 1-7. 
Synthesis of Microcapsule: 

Synthesis (1 ) of Microcapsule Having Outer Wall Incapable of Rupturing by Heat: 

[0269] As the oil phase component, 30 g of D-1 10 N (produced by Takeda Yakuhin Kogyo), 10 g of Karenz MOI 
(produced by Showa Denko) (2-methacryloyIoxy ethyl isocyanate), 10 g of trim ethylol pro pane triacrylate and 10 g of 
Pionine A41C (produced by Takemoto Yushi) (allyt methacrylate and butyl methacrylate copolymer (60/40 by mol)) were 
dissolved in 80 g of ethyl acetate. As the aqueous phase component, 120 g of a 4% aqueous solutiori of PVA205 
(produced by Kuraray) was prepared. The oil phase component and the aqueous phase component were emulsified 
using a homogenizer at 10,000 rpm. Thereafter, 40 g of water was added and the resulting solution was stirred at 
room temperature for 30 minutes and further at 40'*C for 3 hours. The thus-obtained microcapsule solution had a 
solids concentration of 20% and an average particle size of 0.25 Mm. 

Synthesis (2) of Microcapsule Having Outer Wall Incapable of Rupturing by Heat 

[0270] As the oil phase component. 40 g of D-1 10 N (produced by Takeda Yakuhin Kogyo), 20 g of diethylene 
glycol diglycidyl ether and 0.1 g of Pionine A41C (produced by Takemoto Yushi) were dissolved in 80 g of ethyl 
acetate. As the aqueous phase component, 120 g of a 4% aqueous solution of PVA205 (produced by Kuraray) was 
prepared. The oil phase component and the aqueous phase component were emulsified using a homogenizer at 10,000 
rpm. Thereafter, 40 g of water was added and the resulting solution was stirred at room temperature for 30 minutes 
and further at 40**C for 3 hours. The thus-obtained microcapsule solution had a solids concentration of 20% and an 
average particle size of 0. 1 8 pm. 

Synthesis (1) of Fine Particulate Polymer (Comparative Example) (not having a reactive group): 

[0271] To a reaction system, 15 g 9f styrene and 200 ml of an aqueous polyoxyethylene phenol solution 
(concentration: 9.84x10*^ mol r'') were added and while stirring at 250 rpm, the inside of the system was purged with 
nitrogen gas. The resulting solution was adjusted to 25'*C and thereto 10 ml of an aqueous cerium(IV) ammonium salt 
solution (concentration*^: 0.984 xlO'^ moM '^) was added. At this time, an aqueous ammonium nitrate solution 
(concentration: 58.8 xlO'^ mol l was added to adjust the pH to 1.3 to 1.4. Thereafter, the solution was stirred for 
8 hours. The thus-obtained solution had a solids concentration of 9.5% and an average particle size of 0.4 pm. 
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Coating of Heat-Sensitive Layer: 



[0272] Coating solutions each having the following composition containing the microcapsule of Synthesis Example 
(1) or (2) or fine particulate polymer of Synthesis Example (1) were prepared and coated on Support (1), (2) or (3) 
prepared above to form a heat-sensitive layer. 



Composition of Coating Solution for Heat-S nsitive Layer; 


Water 


70 g 


1 -Methoxy-2-propanol 


30 g 


Microcapsule (1) or (2) or Fine Particulate Polymer (1) synthesized above - (in terms of solids content) 


5g 


Polyhydroxyethyl acrylate 


0.5 g 


Sulfate of p-diazophenylamine 


0.3 g . 


Infrared Absorbing Dye ( 1 -32) 


03g 



15 



20 



25 



30 



35 



40 



[0273] The coating solution was bar-coated and then dried in an oven at 100''C for 60 seconds. The coated 
amount was 0.5 g/m^ 

[0274] The thus-obtained lithographic printing plate capable of on-press development was exposed in Trendsetter 
3244VFS manufactured by Creo, on which a watisr cooling 40W infrared semiconductor laser was mounted, under the 
conditions such that the output was 9 W, the rotation number of the outer drum was 105 rpm, the plate surface energy 
was 200 mJ/cm ^ and the resolution was 2.400 dpi. Thereafter, without passing through development, the plate was 
fixed to a cylinder of a printing machine Heider SOR-M and by supplying fountain solution, then supplying ink and 
further feeding paper, printing was performed. All plates could be on-press developed without any problem and used 
for printing. The number of sheets of the printed matter obtained with each plate is shown in Table III-1 below. 

TABLE 111-1 





Support 


Heat-Sensitive Layer 


Number of Sheets 
Printed 


Staining After 
Aging 


Example III-1 


(1) 


Microcapsule (1) 


5,000 


. not stained 


Example (II-2 


(2) 


Microcapsule (1) 


10,000 


not stained 


Example lil-3 


(3) 


Microcapsule (1) 


15,000 


not stained 


Example 111-4 


(1) 


Microcapsule (2) 


3.000 


not stained 


Example 111-5 


(2) 


Microcapsule (2) 


. 7.000 


not stained 


Example 111-6 


(3) 


Microcapsule (2) 


10.000 


not stained 


Comparative Example lli- 
1 


0) 


Fine Particulate Polymer 
(1) 


1.000 


stained 


Comparative Example III- 
2 


(2) 


Fine Particulate Polymer 

(1) 


1.500 


stained 


Comparative Example III- 
3 


(3) 


Fine Particulate Poiymer. 
(1) 


2.000 


stained 



45 



50 



[0275] It is seen from these results that lithographic printing plates having a heat-sensitive layer containing 
the microcapsule had excellent press life. Furthermore, in the case where the support was an aluminum substrate 
having provided thereon an exothermic hydrophilic layer or an aluminum substrate having provided thereon a heat- 
insulating layer and further provided thereon an exothermic hydrophilic layer, the press life was more excellent. 
[0276] It is also seen that by using Microcapsule (1 ) or (2) having outer wall incapable of rupturing by heat 
upon irradiation of a laser, the staining scarcely occurred when the printing was performed after aging at 60*'C for 
3 days, as compared vwth the case using Fine Particulate Polymer (1). 



EXAMPLE III-7 



55 [0277] A coating solution for the heat-sensitive layer comprising the following composition was coated on 
Support (3). 
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Water 


100 g 


1 -Methoxy>2-propanol 


30 g 


Microcapsule (1 ) synthesized abov (in terms of solids content) 


5g 


Polyacrylic acid (weight average molecular weight 25,000) 


0.5 g 


Sorbitol triacrylate 


1.0 g 


Infrared Absorbing Dye (i-31 ) 


0.3 g 


Sulfate of t-butyldiphenyl iodonium 


0.3 g 



[02781- The thus-obtained plate was exposed in Luxel T-9000CTP manufactured by Fuji Photo Film Co., Ltd., on 
which a multi-channel laser head was mounted, under the conditions that the output was 250 mW per 1 beam, the 
rotation number of the outer drum was 400 rpm and the resolution was 2,400 dpi. Using this plate, printing was 
performed in the same manner as in Example lli-1 to III76, as a result, 15,000 sheets could be printed without any 
abnormality. 

EXAMPLE III-8 

[0279] A coating solution for the heat-sensitive layer comprising the following composition was coated on 
Support (3). 



Water 


100 g 


1 -Methoxy-2-propanoI 


30 g 


Microcapsule (2) (in terms of solids content) 


5g 


Polyacrylic acid (weight average molecular weight: 25,000) 


0.5 g 


Diethylenetriamine 


1.0 g 


Infrared Absorbing Dye (1-31) 


0.3 g 


Sulfate of t-butyldiphenyl iodonium 


0.3 g 



[0280] The thus-obtained plate was exposed in Luxel T-9000CTP manufactured by Fuji Photo Film Co.. Ltd., on 
which a multi-channel laser head was mounted, under the conditions that the output was 250 mW per 1 beam, the 
rotation number of the outer drum was 400 rpm and the resolution was 2,400 dpi. Using this plate, printing was 
performed in the same manner as in Example III-1 to III-6, as a result, 30,000 sheets could be printed without any 

abnormality. 

EXAMPLES III-9 TO 111-11 

[0281] Lithographic printing plate precursors were prepared, image exposed and used for printing in the same 
manner as In Examples itl-1 to ili-6 except for preparing the following Microcapsules (3) and (4) and coating a 
coating solution for the heat-sensitive layer having the following composition on Support (1). 

Synthesis (3) of Microcapsule Having Outer Wall Incapable of Rupturing by Heat 

[0282] As the oil phase component, 30 g of D-1 10 N (produced by Takeda Yakuhin Kogyo), 10 g of 2- 
methacryloyloxyethyl isocyanate, 9 g of trim ethylol pro pane diacrylate, 8 g of allyl methacrylate and butyl acrylate 
copolymer (60/40 by mol), 3 g of Infrared Absorbing Dye (1-33) and 0.1 g of Pionine A41C (produced by Takemoto 
Yushi) were dissolved in 80 g of ethyl acetate. As the aqueous phase component, 120 g of a 4% aqueous solution of 
PVA205 (produced by Kuraray) was prepared. The oil phase component and the aqueous phase component were 
emulsified using a homogenizer at 10,000 rpm. Thereafter, 40 g of water was added and the resulting solution was 
stirred at room temperature for 30 minutes and further at 40°C for 3 hours. The thus-obtained nriicrocapsule solution 
had a solids concentration of 20% and an average particle size of 0.20 pm. 

Synthesis (4) of Microcapsule Having Outer Wall Incapable of Rupturing by Heat 

[0283] As the oil phase compon nt, 30 g of D-1 1 0 N (produced by Tak da Yakuhin Kogyo), 1 0 g of 2- 
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methacryloyloxyethyl isocyanate, 9 g of trimethylolpr pane diacrylate, 8 g of altyl methacrytate and butyl acrylate 
copolymer (60/40 by m I), 3 g of Infrared Absorbing Dye (1-33), 0.1 g of Plonine A41C (produc d by Takem to Yushi) 
and 1.0 g of 2,2'-azobisisobutyronftrile were dissolved in 80 g of ethyl acetate. As the aqueous phase component, . 
120 g of a 4% aqu ous solution of PVA205 (produced by Kuraray) was prepared. The oil phase component and the 
aqueous phase component were emulsified using a homogenizer at 10,000 rpm. Thereafter, 40 g of water was added 
and the resulting solution was stirred at room temperature for 30 minutes and further at 40'*C for 3 hours. The thus- 
obtaln d microcapsule solution had a solids concentration of 20% and an average particl size of 0.25 pm. 
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Composition of Coating Solution for Heat-Sensrtive Layer of Example III-9: 



Water 

1 -Methoxy-2-propanol 
Microcapsule (3) synthesized above 
Polyhydroxyethyl acrylate 
p-Diazophenylamine sulfate 




IS 



20 



25 



Composition of Coating Solution for Heat-Sensitive Layer of Example 111-10: 



Water 

1 -Methoxy-2-propanoI 
Microcapsule (3) synthesized above 
Polyhydroxyethyl acrylate 
p-Diazophenylamine sulfate 
Infrared Absorbing- Dye (1-32) 




30 



35 



Composition of Coating Solution for Heat-Sensitive Layei^ of Example III-1 1 : 



Water 

1 -Methoxy-2-propanol 
Microcapsule (4) synthesized above 
Polyhydroxyethyl acrylate 
p-Diazophenylamine sulfate 
Infrared Absorbing Dye (1-32) 




40 

[0284] In Examples lll-9.and 111-10, the number of sheets which could be printed was 10,000, and in Example III- 
1 1 . the number of sheets which could be printed was 15,000, revealing high press life as compared vwth Example HI-1 
(5,000 sheets) where the microcapsule contained no light-to-heat converting substance. By further incorporating a 
compound capable of initiating and accelerating the reaction into the microcapsule, higher press life could be 
obtained. When printing vvas performed after aging at 60'C for 3 days, the resistance against staining was on the 
45 same level as in Example III-1 . 

EXAMPLES 111-12 TO 111-14 

[0285] Lithographic printing plate precursors were prepared, image exposed and used for printing in the same 
manner as in Example III-1 except for using Aluminum Substrates A to C obtained in the Preparation of Support (1), 
and then evaluated on the on-press developability. 

[0286] The on-press developability was evaluated by examining how large % the shadow part of a halftone image of 
150 lines/inch on the 100th printed matter fronri thje initiation of printing could be reproduced and as the value 
obtained was higher, the on-press developability was evaluated more excellent 
[0287] The results obtained are shown in Table III-2 below. 
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' TABLElll-2 



Resistanc against Staining at Printing 




Aluminum Substrate 


Reproducibility of Shadow Part (%) 


Example IIM2 


Aluminum Substrate A 


90 


Example 111-13 


Aluminum Substrate B 


95 


Example 111-14 


Aluminum Substrate C 


98 



10 [0288] It Is seen from Table III-2 that when an aluminum substrate subjected to.anodizatlon or further to 
silicate solution was used as the support, the on-press developablllty was excellent. 

[0289] In the lithographic printing piate precursor of the present invention, the heat-sensrtlve layer provided 
on a hydrophilic support contains a microcapsule having outer wall Incapable of rupturing by heat used for the image 
formation and having a functional group capable of reacting by heat, whereby the lithographic printing plate 
y5 precursor can have high sensitivity and high press life, provide a printed matter free of residual color and 

staining, exhibit good on-press developablllty even after aging of the plate, and print a larger number of printed 
matters. Furthermore, by using an aluminum substrate subjected to anodization or further to silicate treatment as 
the support, more excellent on-press developablllty can be obtained. 



20 



EXAMPLES IV-1 TO IV-6 AND 
COMPARATIVE EXAMPLES IV-1 TO IV-3 
Preparation of Support (1) (preparation of aluminum substrate) 

[0290] As the Support (1), Aluminum Substrates A, B and C were prepared in the same manner as in Examples 1-1 
to 1-7. 

Preparation of Support (2) (preparation of support comprising aluminum substrate having provided thereon exothermic 
hydrophilic layer) 

30 [0291] Support (2) was prepared In the same manner as In Examples 1-1 to 1-7. 

Preparation of Support (3) (preparation of support comprising aluminum substrate having provided thereon heat- 
insulating hydrophilic layer) 

35 [0292] Support (3) was prepared In the sanie manner as in Examples 1-1 to 1-7. 
Synthesis of Microcapsule: 

Synthesis (1) of Microcapsule Having Outer Wall Capable of Rupturing by Heat 

^ [0293] As the oil phase component, 40 g of xylene dilsocyanate, 1 0 g of trim ethylol pro pane diacrylate and 1 0 g 
of Pionine A41C (produced by Takemoto Yushi) (allyl methacryiate and butyl methacrylate copolymer (60/40 by mol)) 
were dissolved in 80 g of ethyl acetate. As the aqueous phase component. 120 g of a 4% aqueous solution of PVA205 
(produced by Kuraray) was prepared. The oil phase component and the aqueous phase component were emulsified 
using a homogenlzer at 10,000 rpm. Thereafter, 40 g of water was added and the resulting solution was stirred at 
room temperature for 30 minutes and further at 40**C for 3 hours. The thus-obtained microcapsule solution had a 
solids concentration of 20% and an average particle size of 0.25 pm. 

Synthesis (2) of Microcapsule Having Outer Wall Capable of Rupturing by Heat: 

[0294] As the oil phase component, 30 g of Isophorone dilsocyanate, 10 g of hexamethylene diisocyanate, 20 g of 
50 diethylene glycol diglycidyl ether and 0.1 g of Pionine A41C (produced by Takemoto Yushi) were dissolved in 80 g of 
ethyl acetate. As the aqueous phase component, 120 g of a 4% aqueous solution of PVA205 (produced by Kuraray) 
was prepared. The oil phase component and the aqueous phase component were emulsified using a homogenlzer at 
10,000 rpm. Thereafter, 40 g of water was added and the resulting solution was stirred at room temperature for 30 
minutes and further at 40*C for 3 hours. The thus-obtained microcapsule solution had a solids concentration of 20% 
and an average particle size of 0.40 pm. 
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Synthesis (1) of Fine Particulat Polymer (Comparativ Example) (not having a reactive group): 
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[0295] To a reaction system, 15 g of styrene and 200 m\ of an aqueous potyoxyethylene phenol solution 
(concentration: 9.84x10"^ mol 1"'') were added and while stirring at 250 rpm, the Inside of the system was purged with 
nitrogen gas. The resulting solution was adjusted to 25°C and thereto 10 ml of an aqueous cerium(IV) ammonium salt 
solution (concentration: 0.984 x10"^ mol l "'') was added. At this time, an aqueous ammonium nitrate solution 
(concentration: 58.8 x1 0'^ mol l was added to adjust the pH to 1 .3 to 1 .4. Thereafter, the solution was stirred for 
8 hours. The thus-obtained solution had a solids cone ntration of 9.5% and an average particle size of 0.4 |jm. 

Coating of Heat-Sensitive Layer: 

[0296] Coating solutions each having the following composition containing the microcapsule of Synthesis Example 
(1) or (2) or fine particulate polymer of Synthesis Example (1) were prepared and coated on Support (1), (2) or (3) 
prepared above to form a heat-sensitive layer. 



Composition of Coating Solution for Heat-Sensitive Layer 


Water 


70 g 


1 -Methoxy-2-propanol 


30 g 


Microcapsule (1) or (2) or Fine Particulate Polymer (1) synthesized above (in terms of solids content) 


5g 


Polyhydroxyethy! acrylate 


0.5 g 


Sulfate of p-diazophenylamine 


0.3 g 


Infrared Absorbing Dye (1-32) 


. 0.3 g 



[0297] The coating solution was bar-coated and then dried In an oven at 90'C for 120 seconds. The coated 
amount was 0.5 g/m^. 

[0298] The thus-obtained lithographic printing plate capable of on-press development was exposed in Trendsetter 
3244VFS manufactured by Creo, on which a water cooling 40W infrared semiconductor laser was mounted, under the 
conditions such that the output was 9 W, the rotation number of the outer drum was 210 rpm, the plate surface energy 
was 100 mJ/cm ^ and the resolution was 2,400 dpi. Thereafter, without passing through development, the plate was 
fixed to a cylinder of a printing machine Heider SOR-M and by supplying fountain solution, then supplying ink and 
further feeding paper, printing was performed. All plates could be on-press developed without any problem and used 
for printing. The number of sheets of the printed matter obtained with each plate is shown in Table IV-1 below. 



TABLE IV-1 





Support 


Heat-Sensitive Layer 


Number of Sheets Printed 


Example IV-1 


(1) 


Microcapsule (1) 


9.000 


Example IV-2 


(2) 


Microcapsule (1) 


12,000 


Example IV-3 


(3) 


Microcapsule (1) 


20,000 


Example lV-4 


(1) 


Microcapsule (2) 


7,000 


Example IV-5 


(2) 


Microcapsule (2) 


12,000 


Example IV-6 


(3) 


Microcapsule (2) 


15,000 


Comparative Example IV- 1 


(1) 


Fine Particulate Polymer (1) 


1,000 


Comparative Example lV-2 


(2) 


Fine Particulate Polymer (1) 


1,500 


Comparative Example lV-3 


(3) 


Fine Particulate Polymer (1) 


1.800 



[0299] It is seen from these results that lithographic printing plates having a heat-sensitive layer containing 
the microcapsule had excellent press life. Furthermore, in the case where the support was an aluminum substrate 
having provided thereon an exothermic hydrophilic layer or an aluminum substrate having provided thereon a heat- 
insulating layer and further provided thereon an exothermic hydrophilic layer, the press life was more excellent. 
[0300] It is also seen that by using Microcapsule (1) or (2) having outer wall capable of rupturing by heat upon 
irradiation of a laser, the press life was high at a low-energy exposure as compared with the case using Fine 
Particulate Polymer (1). 
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EXAMPLE IV-7 



10 



[0301] A coating solution for the heat-sensitive layer comprising the following composition was coated on 
Support (3). 



Water 

1 -Methoxy-2-propanol 

Microcapsule (1) synthesized above (in terms of solids content) 

Polyacryfic acid (weight average molecular weight 25,000) 

Sorbitol triacrylate 

Infrared Absorbing Dye (1-31 ) 

Sulfate of-t-butyldiphenyl iodonlum 




IS 



20 



25 



30 



35 



[0302] The thus-obtained plate was exposed in Luxel T-9000CTP manufactured by Fuji Photo Film Co., Ltd., on 
which a multi-channel laser head was mounted, under the conditions that the output was 250 mW per 1 beam, the 
rotation number of the outer drum was 800 rpm and the resolution was 2,400 dpi. Using this plate, printing was 
performed in the same manner as in Example IV-1 to IV-6. as a result, 15,000 sheets could be printed without any 

abnormality. 

EXAMPLE IV-S 

[0303] A coating solution for the heat-sensitive layer comprising the following composition v^s coated on 
Support (3). 



Water 

i-Methoxy-2-propanol 

Microcapsule (2) (in terms of solids content) 

Polyacrylic acid (weight average molecular weight 25,000) 

Diethylenetriamin e 

Infrared Absorbing Dye (1-31) 

Sulfate of t-butyidiphenyi iodonlum 




40 



45 



50 
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[0304] The thus-obtained plate was exposed in Luxel T-9000CTP manufactured by Fuji Photo Film Co., Ltd., on 
which a multi-channel laser head was mounted, under the conditions that the output was 250 mW per 1 beam, the 
rotation number of the outer drum was 800 rpm and the resolution was 2,400 dpi. Using this plate, printing was 
performed in the same manner as in Example IV-1 to iV-6, as a result, 30,000 sheets could be printed without any 
abnormality. 

EXAMPLES IV-9 TO IV-1 1 

[0305] Lithographic printing plate precursors were prepared, image exposed and used for printing in the same 
manner as in Examples lV-1 to IV-6 except for preparing the following Microcapsules (3) and (4) and coating a 
coating solution for the heat-sensitive layer having the follov\^ng composition on Support (1 ). 

Synthesis (3) of Microcapsule Having Outer Wall Capable of Rupturing by Heat 

[0306] As the oil phase component, 40,g of xylene diisocyanate. 9 g of trimethylolpropane diacrylate, 8 g of 
allyl methacrytate and butyl acrylate copolymer (60/40 by mol), 3 g of Infrared Absorbing Dye (1-33) and 0.1 g of 
Pionine A41C (produced by Takemoto Yushi) were dissolved in 80 g of ethyl acetate. As the aqueous phase 
component, 120 g of a 4% aqueous solution of PVA205 (produced by Kuraray) was prepared. The oil phase, 
component and the aqueous phase component were emulsified using a homogenizer at 10,000 rpm. Thereafter,. 40 g of 
water was added and the resulting solution was stirred at room temperature for 30 minutes and further at 40**C for 3 
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hours. The thus-obtained microcapsule solution had a solids concentration of 20% and an average particle size of 
0.25 pm. 

Synthesis (4) of Microcapsule Having Outer Wall Capable of Rupturing by Heat 

[0Z07] As the oil phase component, 40 g of xylen diisocyanate, 9 g of trimethylolpropane diacrylate, 8 g of 
5 . ally! methacrylate and butyl acrytate copolymer (60/40 by mol), 3 g of Infrared Absorbing Dy (1-33), 0.1 g of 

Pionine A41 C (produced by Tak moto Yushi) and 1 .0 g of 2,2-azobisisobutyronitriie were dissolved in 80 g of ethyl 
acetate. As the aqueous phase component, 120 g of a 4% aqueous solution of PVA205 (produced by Kuraray) was 
prepared. The oil phase component and the aqueous phase component were emulsified using a homogenizer at 10,000 
rpm. Thereafter, 40 g of water was added and the resulting solution was stirred at room temperature for 30 minutes 
and further at 40°C for 3 hours. The thus-obtained microcapsule solution had a solids concentration of 20% and an 
10 average particle size of 0.35 pm. 



Composition of Coating Solution for Heat-Sensitive Layer of Example IV-9: 


Water 


70 g 


1 -Methoxy-2-propanol 


30 g 


Microcapsule (3) synthesized above 


5g 


Polyhydroxyethyl acrylate 


0.5 g 


p-Dlazophenylamine sulfate 


0.3 g 




Composition of Coating Solution for Heat-Sensitive Layer of Example IV-10: 


Water ^ 


70 g 


1-Methoxy-2-propanol 


30 g 


Microcapsule (3) synthesized above 


5g 


Polyhydroxyethyl acrytate 


0.5 g 


p-Diazophenylamine sulfate 


03 g 


Infrared Absorbing Dye (1-32) 


01 g 



Composition of Coating Solution for Heat-Sensitive Layer of Example IV-1 1: 


Water 


70 g 


1-MethQxy-2-propanol 


30 g 


Microcapsule (4) synthesized above 


5g 


Polyhydroxyethyl acrylate 


0.5 g 


p-Diazophenylamine sulfate 


0.3 g 


Infrared Absorbing, Dye (1-32) 


ai g 



[0308] In Examples IV-9 and IV-10, the number of sheets which could be printed was 15,000, and in Example IV- 
1 1 , the number of sheets which could be printed was 25,000. revealing high press life as compared with Example IV-1 
(9,000 sheets) where the microcapsule contained no light-to-heat converting substance. By further incorporating a 
compound capable of initiating and accelerating the reaction into the microcapsule, higher press life could be obtained. 

^ EXAMPLES lV-12 TO IV-1 4 

[0309] Lithographic printing plate precursors were prepared, 'image exposed and used for printing in the same 
manner as in Example IV-1 except for using Aluminum Substrates A to C obtained in the Preparation of Support (1 ), 
and then evaluated on the on-press developability. 
55 [0310] The on-press developability was evaluated by examining how large % the shadow part of a halftone image of 
150 lines/inch on the 100th printed matter from the initiation of printing could be reproduced and as the value 
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obtained was higher, the on-press developabiiity was evaluated more excellent 
[0311] The results obtained are shown in Table IV-2 below. 



TABLE IV>2 



^ Resistance against Staining at Printing 




Aluminum Substrate 


Reproducibility of Shadow Part (%) 


Example IV-12 


Aluminum Substrate A 


90 


Example IV-13 


Aluminum Substrate B 


95 


Example IV«14 - 


Aluminum Substrate C 


98 
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[0312] It is seen from Table lit-2 that when an aluminum substrate subjected to anodlzation or further to 
silicate solution was used as the support, the on-press developabiiity was excellent. 

[0313] In the lithographic printing plate precursor of the present invention, the heat-sensitive layer provided 
on a hydrophilic support contains a microcapsule having outer wall capable of rupturing by heat used for the image 
formation and having a functional group capable of reacting by heat, whereby the lithographic printing plate 
precursor can have high sensitivity and high press life, provide a printed matter free of residual color and 
staining, exhibit good on-press developabiiity, and print a larger number of printed matters. Furthermore, by using 
. an aluminum substrate subjected to anodlzation or further to silicate treatment as the support, more excellent on- 
20 press developabiiity can be obtained. 

[0314] While the invention has been described in detail and with reference to specific embodiments thereof, it 
will be apparent to one skilled in the art that various changes and modifications can be made therein without 
departing from the spirit and scope thereof. - 

-J 

25 Claims 

1. A lithographic printing plate precursor comprising a hydrophilic support having thereon a heat-sensitive layer 
containing either a microcapsule containing a compound having a functional group capable of reacting by heat or a 
fine particulate polymer, wherein 

(1 ) when said heat-sensitive layer contains a fine particulate polymer, said fine particulate polymer may be 
a fine particulate polymer; capable of combining or incapable of combining by heat used for the image 
formation and said fine particulate polymer has a functional group capable of reacting v/ith a functional 
group present in another fine particulate polymer or with a functional group present in another component in 
the heat-sensitive layer; or 

35 . (2) when said heat-sensitive layer contains a microcapsule containing a compound having a functional group 
capable of reacting by heat, said microcapsule may be a microcapsule having an outer wall capable of 
rupturing or incapable of rupturing by heat used for the image formation and a light-to-heat converting 
material is contained in the heat-sensitive layer or in a layer adjacent thereto. 



^ 2. The lithographic printing plate precursor as claimed in claim 1 , comprising a hydrophilic support having thereon 
a heat-sensitive layer containing a fine particulate polymer capable of combining by heat, wherein said fine 
particulate polymer has a functional group capable of reacting v^^h a functional group present in another fine 
particulate polymer or with a functional group present in another component In the heat-sensitive layer. 

3. The lithographic printing plate precursor as claimed in claim 2, wherein said hydrophilic support is an aluminum 
substrate subjected to a surface roughening treatment and then to an anodlzation treatment 

4. The lithographic printing plate precursor as claimed in claim 3, wherein said aluminum substrate is further 
subjected to a silicate treatment 

50 5. The lithographic printing plate precursor as claimed In claim 1 , comprising a hydrophilic support having thereon 
-a heat-sensitive layer containing a fine particulate polymer incapable of combining by heat used for the image 
formation, wherein said fine particulate polymer has a functional group capable of reacting with a functional 
group present in another fine particulate polymer or with a functional group present In another component in the 
heat-sensitive layer. 

^ 6. . The lithographic printing plate precursor as claimed in claim 5. wherein said hydrophilic support is an aluminum 
substrate subjected to a surface roughening treatment and then to an anodlzation treatment 
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7. The lithographic printing plate precursor as clainDed in claim 6, wherein said aluminum substrate is further 
subjected to a silicate treatment. 

8. The lithographic printing plate precursor as claimed in claim 1, comprising a hydrophiiic support having thereon 
a heat-sensitive layer comprising a micr capsule having an outer wall incapable of rupturing by heat used for the 

5 image formation and containing a compound having a functional group capable of reacting by heat, v^rherein a light- 

to-heat conv rting material is contained in the heat-sensitive layer or in a lay r adjacent thereto. 

9. The lithographic printing plate precursor as claimed in claim 8, wherein said compound diffused from said 
microcapsule is present either on the surface of said microcapsule or in the vicinity of the surface. 

10 10. The lithographic printing plate precursor as claimed in claim 8, which is obtained by dispersing microcapsules 
each containing a compound having a functional group capable of reacting by heat in a solvent which swells the 
outer wall of said microcapsule, coating said dispersion solution on a hydrophiiic support and drying the solution. 



15 



11. The lithographic printing plate precursor as claimed In claim 8, wherein said hydrophiiic support is an 
aluminum substrate subjected to a surface roughening treatment and then to an anodization treatment 

12. The lithographic printing plate precursor as claimed in claim 1 1 , wherein said aluminum substrate Is further 
subjected to a silicate treatment. 

13. The lithographic printing plate precursor as claimed in claim 1, comprising a hydrophiiic support having 

20 thereon a heat-sensitive layer comprising a rnicrocapsule having an outer wall capable of rupturing by heat used 

for the Image information and containing a compound having a functional group capable of reacting by the heat, 
wherein a llght-to-heat converting material is contained in the heat-sensitive layer or in a layeir adjacent thereto. 
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14. The lithographic printing plate precursor as claimedjn claim 13, wherein said hydrophiiic support is an 
aluminum substrate subjected to a surface roughening treatment and then to an anodization treatment 

15. The lithographic printing plate precursor as claimed In claim 14, wherein said aluminum substrate is further 
subjected to a silicate treatment 
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